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Turning the Sprouting Grain Mechanically. 


Malting Kilns for Drying the Sprouted Grain. 


Air-Cooling Collis. Heating the Air. 
MALTING BARLEY BY THE PNEUMATIC SYSTEM AND THE CREATION OF AN ARTIFICIAL ATMOSPHERE. 
MALTING CONDUCTED ON SCIENTIFIC PRINCIPLES.—(See page 292.) 
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THAT FIRE PERIL AGAIN. 

Onge more we have received clear warning of the 
fire peril which confronts the congested business cent 
ers of our large cities. This time it was in the Adams 
Express building, one of several very old and inflam 
mabip structures, that stand on the west side of lower 
Broadway, just below Trinity Church. The conditions, 
as far as the buildings were concerned, were ideal for 
a great conflagration, for they were quite open to the 
sweep of a prevailing westerly wind which, had it 
been stronger, might well have carried the fire across 
Broadway into the great mass of tall buildings in the 
Wall Street district opposite. The situation would 
have been decidedly critical under ordinary circum- 
stances, for the fire swept rapidly through the Adams 
Express building, and was raging fiercely very soon 
after the blaze started; but what made the fire strongly 
suggestive of another Baltimore disaster, was the fact 
that for the first half-hour of the efforts of the Fire 
Department, although the engines were driving under 
a ful} head of steam, they had difficulty in raising even 
small streams of water to the third and fourth stories 
of the burning building. In other words, the water 
supply im the mains wae for some reason or other very 
low, and quite inadequate to keep the fire engines 
going at full capacity. This was noticeable in the 
case of the first of the water towers to be started in 
Broadway; for, although three lines of hose are us- 
wally sufficient, in the present case it took six lines to 
throw a stream of the proper volume. The dangers 
from, fire to which the city is exposed are fully ap- 
preciated by our very efficient Fire Department, and 
a higt of this was given in the fact that although 
only ene five-story building was immediately involved, 
the “double nine” call was sent out, and engines hur- 
ried to the fire from far up town. The early concen- 
tration of such a powerful force at a fire of really mod- 
erate proportions, suggests that the Baltimore disaster 
has rendered the Fire Department doubly apprehen- 
sive of the ever-present danger of a widespread con- 
flagration; and it is gratifying to learn, as we go to 
press, that the Board of Estimate has voted an ap- 
propriation of $5,425,400 for the installation of thé 
high-pressure auxiliary water supply, that was recom- 
mended by the engineers of the Department of Water 
Supply, Gas, and Electricity. 

[a oe 
THE BLOCKING OF THE PORT ARTHUR ENTRANCE. 

The blocking of the entrance to Port Arthur would 
have had more significance before the invention of high 
explosives than it can possibly have to-day. If it is 
successfully done, it will, of course, greatly simplify 
the naval situation as far as Japan is concerned—for 
the present, at least; for it wil mean the detention of 
the Russian fleet within the harbor for a considerable 
period, leaving the Japanese fleet free to devote its 
attention to the armored cruiser squadron at Viadivo- 
g@tock; the work of the transports in transporting the 
troops and supplies of the Mikado’s army being ren- 
dered for the time being perfectly secure. 

Tt i¢ @ mistake to suppose, however, that the sinking 
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or at least rendered inoperative, before the arrivai 
of the relieving force,from Europe. : d ‘ 
The destruction or capture of this fleet, so jong as it 
remains under the guns of Port Arthur and behind pro- 
tecting mines, is out of the question; but if the harbor 
entrance can be sealed, and kept so, Admiral Togo 
can await the approach of the Baltic fleet with: com- 
posure. We may look for frequent repetitions of such 
daring attempts as were recently made to sink heavily- 
laden merchant steathers across’ the narrow channel. 
Not merely does the fate of the Japanese navy ulti- 
mately depend-upon--this suecessful bottling up, but 
also the fate of the army of invasion itself. If, during 
the ceming summer, the Baitie and Far Bastern fleets 
should be able to unite; and, unless the Russian officers 
and seamen are altogether incapable, Japan would have 
to face the likelihood of defeat by overwhelming num- 
bers. With Russia in command of the seas, the Jap- 
anese army would be cut off from its base of supplies, 
and the question of capitulation to the advancing and 
steadily-growing army of the Czar would ultimately 
have to be faced. Never was the advantage of the com- 
mand of the sea so strikingly illustrated as here; and 
the struggle of Japan to maintain her presen’. advan- 
tage promises to form one of the most fascinating 
chapters in the history of naval warfare. 
et ae 


DEPARTURE OF THE PANAMA CANAL COMMISSION. 

The recent sailing of the Panama Canal Commission 
for the Isthmus on their first visit of inspection, 
coupled with the announcement from Paris that the 
suit of the Republic of Coiombia against the Panama 
Canal Company has failed, must bring home to the 
people of the United States the conviction that the long- 
deferred construction of the canal across the Isthmus 
is at last about to commence. The commission, as ap- 
pointed by the President, corsists of Rear Admiral 
John G. Walker, William Barclay Parsons, Col. F. J. 
Hecker, C. E. Grumsky, Gen. George S. Davis, Ben- 
jamin M. Harrod, and W. H. Burr. Accompanying the 
commission were Dr. Col. William C. Gorgas and Dr. 
Louis La Garde, of the United States army, and Dr. 
Ross, of the navy, who are to have supervision of the 
sanitary arrangements on the Isthmus. 

The decision of the first Civil Tribunal of the Seine 
against the Republic of Colombia says of the various 
treaties made by Colombia: “These articles have the 
manifest purpose of assuring the full exercise of sov- 
ereignty over the canal. It results from what is estab- 
lished before this tribunal, that Colombia is not in 
possession of the territory traversed by the canal. By 
coming before a French court in order to sustain its 
rights over the canal, Colombia tacitly admits its in- 
ability itself to control the canal. It therefore follows 
naturally that it has lost sovereignty over the terri- 
tory traversed by the canal. 

“It also appears that this sovereignty is maintained 
by the new Republic of Panama, which is in actual 
possession of the authority and power of administra- 
tion and of police. Under such circumstances it only 
remains for the Panama Company to accept the actual 
situation of authority and the facts relative to the ter- 
ritory embraced by the concession. Therefore the 
action commenced by Colombia is not receivable.” 

It will probably require a fortnight to complete ar- 
rangements and pass the title, when the $40,000,000, 
the purchase price, will be paid to the Panama Canal 
Company, and the $10,000,000 to the Panama govern- 
ment. 


STEEL ROADS FOR COUNTRY DISTRICTS. 

At this time of the year, when the frost is coming 
out of the ground and nearly all the roads in and 
around our country towns are long lines of mire, 
one cannot help wondering, when considering the 
subject of our highways, why the government is 
not quicker to respond to the appeals for aid in their 
improvement, and why it does not push the adoption 
of a system of roads that will last for long periods 
with but slight expenditure for repairs. 

Nearly seven years ago the office of Road Inquiries 
of the Department of Agriculture conducted experi- 
ments with steel rails for use on country roads, and 
made arrangements with a large steel works for the 
rolling of suitable rails for this purpose. At that time 
the 8-inch rails for a mile of steel roadway, weighing 
about 100 tons, could be purchased for about $3,500, 
and the price has not increased much since. A sample 
steel road two miles in length between Valentia and 
Grao, Spain, had then been in use for five years under 
exceedingly heavy traffic, and had shown splendid re- 
sults; yet the United States did not, and has not as 
yet, profited by this experiment in an ordinarily un- 
progressive foreign country, and we have to-day no 
new for commercial purposes save the short 

nm Murray Street, this city, laid about a year 
chatane As for the foreign example mentioned, 
the time it has been in use, the annual cost 
maintaining the roadbed has Bs $380, against 
yearly expended to keep the flint stone road 
whieh preceded it in repair. The average traffic over 
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this road is 3,200 vehicles per day. This example of 
a steel road and its |.sting qualities is not’ the only 
one abroad, but it is the most noteworthy. 

But aside from the permanency of such a road, and 
the slight expense of keeping it in repair, the greatest 
advantage that it offers is the reduction in power re- 
quired to haul loads over it. Tests have shown that 
while it requires five times as much power to pull 
a given load on a loose gravel or dirt road as it does 
over good macadam, and ten times as much power to 
pull the same load through loose sand or mud, on steel 
rails only one-sixth as much power is needed as on 
macadam. This great reduction in power, and con- 
sequent diminishment of wear and tear on draft 
horses, is all the more valuable in that it is perma- 
nent and lasts throughout all seasons; so that the 
farmer is not obliged to figure on a greater loss of 
time and fatigue of his horses at one season of the 
year than at another. If self-propelled vehic’es are 
considered, these need not be nearly so powerful as 
they would otherwise have to be, and they can be oper- 
ated with great economy. The importance of a special 
track for self-propelled vehicles was recognized in the 
early days of the locomotive. Such a track was built 
and improved until the steel railway track of to-day 
was finally developed. Now that the self-propelled ve- 
hicle has again come on the scene in the form of the 
automobile, it has drawn attention to the needs of 
good roads for all vehicular traffic, since the incre.se 
in power needed to pull a machine through the mire 
can no longer be “whipped out of the horse,” but must 
be drawn from a large reserve, and, in the case of the 
electric automobile, can be accurately measured on 
every machine. Thus, when it is brought directly to 
one’s notice, and the total mileage of the machine is 
greatly reduced because of it, the owner sees his ex- 
pense account rapidly rising, and demands a better 
highway. This demand is soon to be fulfilled by pri 
vate corporations, which have recognized it, and have 
devised systems of steel roads that can be built at no 
greater cost than a macadam road, and maintained at 
far less expense. It is to be hoped that the supervis- 
ors of roads in the various States will investigate the 
steel road more thoroughly, and that trial sections 
may be built for the purpose of comparison with the 
best macadam roads. 


CAST-IRON COLUMNS IN THE DARLINGTON HOTEL 
COLLAPSE. 

Commenting editorially on the Darlington Hotel 
disaster, a day or two after it happened, we said: 
“Long before the falling of the building, it was sus- 
pected that a considerable amount of ‘jerry’ work 
was being done on the bastard steel structures which 
are being run up continually in this city. We use the 
term ‘bastard’ advisedly; for a structure that ex- 
tends ten stories in height and depends for its rigidity 
upon the lugs and flanges of miserable little rectangu- 
lar cast-iron columns, has no rightful claim to the 
reputation for strength and security that goes with 
the term ‘steel construction.’ ”’ 

In the intervening month since these words were 
written, the testimony presented before the coroner's 
jury has ‘abundantly substantiated their truth. A 
large number of possible causes for the collapse were 
suggested, such as faulty foundations, excessive load- 
ing of the top floor, framework being out of plumb, 
changes in plans (although apparently only minor), 
improper jacking up of the lower framework while 
replacing a defective cast-iron column; failure of a 
cast column about the fourth floor, and others. Prob- 
ably several of these causes co-operated to start or 
intensify the ruin, but onc prominent fact was re- 
ferred to again and again, both on the stand and the 
street, namely, the improper use of cast-iron columns 
in a structure of this character. This point was not 
included in the jury report, perhaps because the crim- 
inal features of their work demanded first attention, 
or because of a natural but mistaken reluctance to 
antagonize local foundry interests. We say mistaken 
reluctance, for the most far-sighted iron founders 
agree on the futility of endeavoring to force the use 
of a material into lines for wiich it is unsuited. 

Good cast iron is strong when subjected to compres- 
sion, but against tension or bending strains it is 
notoriously weak, and its reliability is further de- 
ereased on account of hidden internal defects. The 
practical impossibility of securing sound castings 
from even the most reputable foundries is borne out in 
the Darlington disaster, where the experts of both 
the Building Department and the District Attorney 
found that the “fairly good” cast-iron columns used 
possessed flanges from one-third to 40 per cent defec- 
tive. As a result of these latent defects, tensile weak- 
ness, internal cooling strains, and the danger of 
water freezing inside and bursting their hollow shells, 
the use of cast-iron columns should be limited to sim- 
ple cases of direct compression where there are bcd 
complicating elements. 

The skeleton frame of a building is subject to two 
kinds of strain, namely, direct compression from the 
weight of the structure and contents, and a bending — 
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gendency due to wind, which in high buildings with 
narrow base is considerable... In low buildings, where 
there is no other consideration but direct compres- 
sion, sound cast-iron columns form a suitable ma- 
terial; but in lofty structures even this direct stress 
is complicated by the tendency of all loaded columns 
to buckle sidewise when their length is excessive, and 
this must be resisted by lateral bracing for which 
cast iron is not adapted; moreover when there is 


added the bending due to the overturning efforts of 
the wind, there arise conditions of design and detail 
to which cast columns are entirely inadequate. 
There are many architects and engineers in New 
York who can safely be intrusted with the safety of 


public, laboring, and property interests in the design 
of such structures; but for the much larger body of 
the less experienced the building code should be care- 


fully amended and enforced. Demand has been made 
for superintendents with five years’ experience, and 
for a sufficient staff of competent inspectors empowered 
to enforce the code; but the Darlington disaster 
strongly teaches that all obscurity should be elimin- 
ated from the code itself, and specifically that the use 
of cast-iron columns be absolutely limited to wall 
bearing buildings, and to those less than seventy-five 
feet in height. 





THE STEAM TURBINE AND ITS FIELD IN MARINE 
WORK. 


BY LIEUT, H, ©, DINGER, U, 5. N. 


The steam turbine continues to develop with im- 
provements in economy, a lessening in weight, and 
more ease in manipulation. That it has a future useful 
and brilliant can no longer be doubted, At the same 
time, there is no immediate likelihood of reciprocating 
engines being displaced on steamships in general and 
relegated to the dump as relics and bygone devices. 

A brief résumé cf the peculiar advantages of the tur- 
bine, in distinction from the reciprocating engine, 
viewed from a practical standpoint, may be seen in 
the following: 

For the same power delivered at the shaft, it is con- 
siderably lighter than the reciprocating engine. This 
relative weight is, however, liable to be a very mislead- 
ing factor, since the weight of quite similar installa- 
tions of reciprocating engines differs very widely. The 
weight of the turbine engine alone (Curtis) on the 
yacht “Revolution” is 8% pounds per equivalent I. H. 
P., while the weight of United States torpedo-boat en- 
gines alone is about 1114 pounds per I. H. P. As the 
torpedo-boat engines are built especially light and the 
“Revolution’s” turbine was not, the probable advantage 
of the turbine, when developed, will be greater. 

In the turbine, there are no other than the shaft 
bearings, and hence the cost of lubrication almost dis- 
appears. Roughly, in marine work one gallon of oil 
is used per ton of coal; and as a gallon of oil will cost 
about one-tenth the price of a ton of coal, it can be seen 
that there are presented very favorable conditions for 
materially reducing running expenses. 

Fewer attendants are required, and thus the wages 
bill of the engine-room force can be greatly reduced, 
since the oilers for main engines can be dispensed with. 

The space required will not differ very materially 
from what is necessary for the reciprocating engines, 
but less height and less length are needed, so the tur- 
bine does have some advantage here, and in special 
cases very material ones. However, for large, moderate- 
speed merchant vessels, the slight decrease in space 
will not_be of very great importance. Little noise and 
no vibration are produced by the turbine engine. There 
is little likelihood of breakdown, and the turbines can 
run for very lomg periods without any necessity for 
adjustment of parts, since the tangled mass of joints 
and bearings that, in a reciprocating engine, may get 
loose, are absent. To secure good efficiency, the tur- 
bine must have a high peripheral speed. This can be 
Obtained by a high number of revolutions or by an in- 
crease in diameter of the turbine disks or drum. To 
secure economical results, there must be a very good 
vacuum. When running at reduced speeds, the tur- 
bine decreases very materially in economy. 

From the above, some idea of the peculiar sphere of 
the marine turbine may be gleaned. The favorable 
conditions are: 1. Continuous running at full power. 2. 
Where a high number of revolutions is not objection- 
able. 3. Where there is a desire to avoid vibrations. 4. 
Where saving of weight and space is of great import- 
ance. 5. Where economy in running expenses is im- 
portant. Where a reduction in the number of attend- 
ants is greatly desired. It may be observed that not 
every type of craft presents conditions favorable to the 
use of the peculiar advantages of the turbine. 

It would not seem to be suitable for tugs, ferryboats, 
or passenger steamers making short trips and frequent 
Stops, because these are constantly stopping and start- 
ing, and do not run continually for any length of time. 
Moreover, for towing, a comparatively low number of 
Tevolutions is desirable. It is, likewise, not peculiarly 
Suitable for large, slow freighters, on account of the 
desirability of having a low number of revolutions for 
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propellers, and the characteristics of less weight ana 
no vibration are here not of very great vaiue. It is 
not peculiarly suitable for moderate-speed men-of-war, 
because they do not, as a rule, run full power for any 
length of time, and it is also here not desirable to have 
a high number of revolutions for propellers. 

The types that the turbine would be suitable for are: 
Fast passenger steamers, making long trips at full 
speed. Here economy, less weight, no vibration, and 
reduction in attendants are greatly desired, and a 
higher number of revolutions for the propellers is more 
advisable. In fast scouting cruisers and torpedo boats 
the desideratum is a maximum speed on the least 
weight, with no special desire for economy at low 
speeds, In this case, anything that will reduce weight 
and the number of attendants will bring very potent 
advantages. 

TYPES OF TURBINES. 

The two types of turbines proposed for marine work 
in this country are the modified Parsons, built by the 
Westinghouse Company, and the Curtis turbine, being 
now largely built by the General Electric Company. 
The chief distinguishing point of difference between 
these two types is that in the Parsons turbine the ex- 
pansion of steam takes place while passing through the 
turbine vanes. The casing in this type is under press- 
ure, while in the Curtis turbine the expansion takes 
place in nozzles, and the casing in this case is not 
under pressure above that of the expanded steam. Ow- 
ing to these differences, the Parsons turbine is long 
and the casing has to be designed heavy to stand the 
pressure of the steam The Curtis turbine is much 
shorter, and the casing can be made lighter. 

Some of the principal points that a successful ma- 
rine turbine should possess may be stated as follows: 
It must be easily reversible. This can now be success- 
fully accomplished in both of the above types by pro- 
viding a set of backing vanes on which steam may be 
caused to act by opening the reverse valve and by clos- 
ing the one admitting steam to the go-ahead side. 

It should be as light as possible, and for this reason 
it would seem that the expansion, and hence heavy 
pressure, should be confined to the nozzles (which are 
small) so that the casing may be made light. Suppos- 
ing we have an absolute pressure of 250 pounds and a 
vacuum of 26 inches. The total expansion possible is 
125 times. If this is divided into three stages, there 
will be an expansion of five times In each stage. Ex- 
panding 250 pounds five times gives 50 pounds absolute, 
and again five times, 2 pounds absolute or 26 inches va- 
cuum, If the expansion takes place in the nozzle, the 
first part of the casing has to stand 35 pounds per 
square inch, while the remainder of the casing may be 
under a vacuum. In this way, the necessity for a great 
weight in the casing is obviated. 

The expansion should be complete in each turbine 
engine, and not divided into H. P. and L. P. on differ- 
ent shafts. Each engine should be entirely independ- 
ent. 

The number of revolutions should be reduced suffi- 
ciently to keep speed of rotation of propellers below a 
point where any great loss due to cavitation is likely 
to result. 

The number of parts should be reduced, and hence 
the mounting of turbines on a single drum, as in the 
Westinghouse Parsons type, would have advantages 
over the separate disks employed in the Curtis and 
Rateau. 

Extreme fineness of adjustment should not be abso- 
lutely necessary, as it cannot be expected that there 
will be specially fine appliances or expert personnel on 
every vessel. Where the expansion takes place between 
the vanes, clearance must be very little, and bad adjust- 
ment is likely to result in considerable loss. On the 
other hand, when the expansion takes place in a nozzle 
and the steam acts by impact, clearance will not be 
such a great source of loss. 

A high vacuum is important. The economy will de- 
pend on the number of times the steam is expanded. 
Supposing there is a pressure of 200 pounds absolute 
and a vacuum of 26 inches or 2 pounds pressure abso- 
lute. Then there are 100 expansions, Supposing vacuum 
drops to 24 inches or 3 pounds; the expansion is’ here 
only 66 2-3 times. If vacuum is increased to 28 inches 
or 1 pound, there are 200 expansions. Taking varia- 
tions in pressure, suppose pressure is lowered 50 
pounds, so that we have 150 pounds and 26 inches va- 
cuum: the number of times the steam can expand is 
75. It can thus be observed that a drop of 2 in¢hes in 
the vacuum makes more difference in the relative econ- 
omy than a drop of 50 pounds in the steam pressure. 
This is an important point to always have in mind. 

It may then be stated as a broad principle that the 
economical efficiency of the turbine will depend directly 
on the efficiency of the condenser and air pump, and 
that for practical results even more attention must be 
paid-to the efficient design of air pump and condenser 
than to the details of the turbines themselves, It may 
also be observed ,that turbines should be more efficient 
where there is cold injection water, and that if tur- 
bines are installed in torpedo boats, a good séparate 
air pump must be supplied. 


Surerneatep SteaM.—Another great field. that the 
turbine may develop, and to which it peculiarly adapts 
itself, is the use of superheated steam. . In the recipro- 
cating engine, superheated steam is quite objectionable, 
owing to the difficulty presented by internal friction 
and the great wear caused to cylinders and valve 
liners. With turbines these difficulties are entirely ab- 
sent, and the advantages of superheated steam can be 
made use of to the limit of its development, The tur- 
bine thus presents at the start the possibility of greater 
economy than the reciprocating engine. - 

OxnsectTion To O1r..—As the turbine does not use any 
oil for internal lubrication, the difficulties due to the 
use of cylinder oil getting into boilers will be greatly 
lessened, but as various auxiliaries and pumps will be 
driven in the same way as heretofore, this troubie will 
not be entirely eradicated. 

Possinte Gain tn Wetant.—Although the turbine 

engine may be considerably lighter than the recipro- 
cating engine, the gain in less weight of machinery 
will not be very great. The weight of main engines-s 
only a part, and not the major part, of the weight of 
the machinery installation. The boilers roughly weigh 
half, and the auxiliaries in engine rooms on men-of- 
war weigh more than the main engines. The main 
engines with crank shafts on recently completed battle- 
ships weigh from seventeen to twenty per cent of total 
machinery weights, so that should there be a reduction 
of fifty per cent in the weight of main engines by the 
use of turbines, there would only be a reduction of 
less than ten per cent in the total weight, But as there 
may be an increase in condenser weights and weight 
of air pump, the probable figure will not be much more 
than five per cent. It can thus be seen that for men- 
of-war no overwhelming reduction of weight is likely 
to result. In merchant vessels, the main engines are 
so much larger a percentage of the total weight, that 
here there will be a greater percentage of weight 
saved. 
The apparent points of advantage that will probably 
bring the turbine into use are: 1, Reduction in cost of 
production for same power, when the manufacture has 
developed sufficiently. 2. Reduction in running ex- 
penses produced by less attendants and almost non-use 
of oil, and reduction in repairs and overhaul. Tt may 
be a question whether this decrease in running ex- 
penses will counterbalance a probable increase in steam 
consumption under the conditions imposed on board 
ship; namely, low revolutions and variable output. 
This, of course, can only be told by actual trial. The 
data at present available on this point are not much 
more than guesswork. It is these practical points in 
the matter of the expense account that will determine 
the adoption of the turbine for general work in the 
merchant marine. In the navy there are a number of 
other matters that should be considered. 





SCIENCE NOTES. 

In the Royal Society Proceedings there is <lescribed 
a comparison of plants grown under normal conditions 
with similar plants grown in an atmosphere contain- 
ing about 3% times the normal amount of carbon 
dioxide. The investigators, Dr. Farmer and 8. E. 
Chandler, state that under abnormal conditions the 
internodes remained shorter. and the surface growth 
of the leaves is arrested earlier. The number of 
stomata per unit area of leaf is much greater, but, 
owing to the reduced size of the epidermal cells, the 
proportion of stomata to epidermal cells is not altered; 
the guard cells of the stomata are not, however, re- 
duced in size. The anatomical structure of the stem 
varies very slightly, in some cases the wood vessels are 
fewer in number, and this is probably correlated with 
the diminution in size of the leaves, although dis- 
turbance of the genera} metabolic processes is also 
quite a possible explanation. 


According to Dr. Graham, of Beirut, another disease 
is to be set down against the mosquito, namely, dengue 
fever, variously called African fever, break-bone fever, 
giraffe fever, dandy fever, etc. The disease is an acute 
eruptive fever, rarely fatal, but leaving various dis- 
agreeable sequela—paralysis, insomnia, marked mental 
and physical prostration, etc. It occurs in hot climates 
and in the Southern States; during the last fifty years 
several serious epidemics have occurred. Dr. Graham 
found that he could regularly produce an attack of 
dengue in a non-immune by submitting the latter to 
the attack of mosquitoes which had fed on sufferers 
from the disease. In one experiment he carried dengue- 
infected ‘mosquitoes to a mountain town 3,000 feet in 
altitude, where there were no mosquitoes and no 
dengue. One of the natives was shut up in the room 
with the mosquitoes, and on the fourth day came down 
with a sharp attack of dengue, and a secord pre- 
sented the typical symptoms on the fifth day. The 
mosquitoes were immediately destroyed, and no further 
cases occurred. Dr. Graham also claims to have dis 
covered the germ which causes dengue in both human 

Yblood and the stomach of the mosquito, It resemblez 
some forms of the malarial parasite. 
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AUTOMATIC ORE LOADER. 


The accompanying illustrations of an automatic ore 


leader present an interesting case of the substitu 
tion of automatic machinery for hand labor. They 
represent a movable automatic loader, which is used 


at the furnaces of the Illinois Steel Company at South 
Chicago, Ill It is shown backed up to the great ore 
dump that ranges parallel with the blast furnaces, 
where it is engaged in loading the iron wheelbarrows 
in which the furnace charge is wheeled to 
the charging buggies at the foot of the ele- 
The machine, which is built by the 
of Chicago, 


vators 
Patk Manufacturing 
consists of an endless chain of metal scoops 
which are mounted on a stout metal table, 
the table itself being mounted pivotally on a 
truck, to enable it to adjust itself to the 
pitch of the ground and the height to which 
the materia) elevated in loading. 
The chain of scoops, which is driven by an 
passes around sprockets ar 


Company, 


is to be 
electric motor, 
ranged at the 
By means of chains, sprockets, and suitable 
electric motor also serves to 
prope! the loader, moving it to any desired 
point of the yard. This particular type of 
machine has been tested successfully in the 
handling of limestone, coal, and salt, and it 
has shown a considerable saving of time 
and money in loading over hand labor with 
a shovel. The capacity of the 
90 cubic feet per minute of loose material. 
The contro! of the loader is arranged so 
that the operator can handle the machine 
conveniently from the right —* side of it, 
as shown in the illustration. 
to hand there is a main clutch, 1, for op 
erating the scoops or “flights, 
jacent to that is a lever, 2, for throwing in 
the propelling clutches. At the 
of the machine is a screw, 3, for adjusting 
the height of the forward edge of the ma 
chine. No. 4 is a steering lever, used when 
transferring the loader from one 
another. There is a cam arrangement upon 
the driving wheel, by which, when the front 
wheel is turned, a clutch on the inside wheel 
is withdrawn, 
driver and rendering it possible to turn the 
machine end for end in its own length. The 
loader can also be mounted on a truck provided with 
flange wheels, and work, 
in which respect If it is 
desired, a secondary conveyer is provided, which serves 


opposite ends of the machine 


elutches, the 


machine is 


Conveniently 
while ad- 


front end 


place to 


making the outside wheel a 


used in mines or in tunnel 


it shows to good advantage 


to elevate the material to a height of 10 feet or 
for discharging 
horse-power of the 
enable the loader to haul 
with it. The average capacity of the 
trated is 90 cubic 
The method of 
shown in the engravings 
ia lowered until it 
thrust forward against 
terial. As the 
certain amount of the material, carries it into and up 
the carrying channel, until it 
of the machine, when it is delivered 
the desired receptacle. As the arms travel at a rate 
of 60 to 80 feet per minute, and the 
carrying channel is 18 inches wide, 
by 16 inches deep near the inner 
wall of the channel, there is an act 
wal carrying capacity of 1% cubic 
feet for every foot of travel of the 
chain; or say, from 80 to 100 cubic 
feet per minute. 
eee a P 
Nevel Method tor Entrappiag 
Submarine Boats, 


more 
wagons, the 10 
sufficient to 
its own secondary conveyer 


into railway cars or 


machine being found 


machine illus 
feet per minute of loose material 

operation of the loader is clearly 
The front edge of the table 
rests upon the ground, and it is 
the bottom of the pile of ma 
around, each gathers a 


arms sweep 


reaches the upper end 


as shown, into 
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ships of the enemy quietly dropped picket boats, man- 
These craft are small, light, mo- 
bile, and handle, though they can steam at 
from sixteen to eighteen knots an hour. Their scope 
was to the submarines, and for this work 
they are admirably suited, for they are inconspicuous, 
offer a small target, and are speedier than the sub- 
which only travel about ten knots on the 
and six or seven knots when 


ned with full crews. 
easy to 


destroy 


marines, 


surface, submerged, 





4. Steering lever 


3. Screw for raising and lowering front of machine, 


AUTOMATIC ORE LOADER. FRONT VIEW. 


Moreover from ten to twenty 


feet 


submarines travel only 


below the surface 


Each picket boat was equipped with some fine nets 
of specially fine hard steel When expanded, they 
stretched to 70 feet or 100 feet in length, and were 
fairly broad Along one side of each net a hawser 


was threaded One end of this hawser was attached 


to a compensating drum on one picket boat, and the 


other end was fixed to a similar arrangement on a 


second picket boat. The net thus rigged at once sank 

down like a thin wail into the water 

these 

like a 

boats at a pace far in 
traveling 


delicate constriction of 
dragged through the 
the picket 
submerged 


Owing to the fine, 


nets, they can be water 
fisherman's sieve by 
that of a 
This curious process of fishing, or trawling, for subma 
rines was eminently successful. Officers on the picket 
boats attached to one of the nets saw a periscope mov 


They immediately 


excess of submarine 


water. 


ing on the surface of the 
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their boats so that the steel net 


stretched across the submarine’s path. 


maneuvered was 
The submerged 
boat continued its progress, unsuspectingly. In a few 
minutes the officers in the picket boats at either end 
of the hawser felt a straining, which told them that 
they had stopped the career of the submarine. Imme- 
diately the boats altered course, so as to completely 
unfortunate underwater craft in the net. 
maneuver was with 

The submerged craft was completely caught. 


envelop the 


The crowned absolute success, 
To accentuate further the predicament of 


the sailors in the submarine, the hawser 
earried away the periscope, so that the navi- 
gators of the submerged craft were deprived 
of their sole means of seeing what was hap- 
pening on the surface, and consequently the 
could do nothing but await develop- 

By some means or other the picket 
raise the submarine to 


crew 
ments. 
boats contrived to 
the surface, and its capture was completed. 
The success of this experiment opens new 


possibilities of frustrating the attacks of 


submarines, if not capturing them. It was 
conclusively demonstrated on this occasion 
that once a submarine is enveloped in the 


meshes of such a net—it must be very fine 
and strong—it is impossible to escape, and 
the boat is as helpless as a fish under similar 
circumstances. The destruction of the peri- 
scope, too, as this instance proved, completes 
the helplessness of the submerged boat. If 
the submarine cannot be raised or forced to 
the surface and then captured, the picket or 
other boats have simply to stand by and 
await until the need of a fresh supply of air 
forces the vessel to rise, when its capture can 
be effected. 
- —> + 0 - - 

The Submarine and the Searchlight, 

In Narragansett Bay on the evening of 
November 11, there was an elaborate test to 
determine the usefulness of submarine boats 
in naval warfare, the purpose being to see if 
they were less visible at night than surface 
boats, if they could be navigated successfully 
and safely in the dark, and if the playing 
upon them of numerous searchlights hamp- 
ered the making of observations from their 
conning towers. 

The test partook of the nature of a sham 


battle, in which Fort Adams and the torpedo station, 
with strong searchlights and large parties of army 
and navy officers acting as observers, and the tug 


Peoria,” anchored west of the torpedo station and us- 


ing a powerful searchlight, were opposed to the sub- 


marine boats “Moccasin,” “Adder,” and “Plunger” 
and the surface boats “McKee” and “Morris,” as well 
as “Torpedo Boat No. 1.” 

Of the six craft afloat, the “Adder” alone lived 


through the battle, and she succeeded in eluding all 
the watchers and getting into a position so close to 
the tug “Peoria” that she easily could have annihilated 
her It was, in fact, a clean-cut victory for the “Ad- 


der,”’ which was in command of Lieut. Frank L. Pin- 
ney. The watchers at Fort Adams picked up with 
some little difficulty the submarine boats “Moccasin” 
and “Plunger,” and they searched in vain for the 


“Adder.” 

It was learned that the navigation of submarine 
boats in the dark was practicable, 
and that the playing upon them of 
powerful searchlights did not much 
hamper their officers in running 
them or making observations from 


their conning towers fairly well. 
When the light was not playing 
upon the boats, very good vision 


could be obtained from the subma- 
rines. It was proved that the sub- 
marines visible in the 





were less 








During the recent naval maneuv- 
ers of the British Channel! squad- 
ron off Portamouth, a novel method 
of entrapping and disabling subma- 
rine boats was attempted, and the 
efforts were crowned with complete 
suceess. The submarine boats were 
attached to the squadron acting as 
defending vessels, and their object 
was to frustrate onslaughts and put 
out of action the attacking battle- 
ships. 
































dark than the surface boats. 
ooe 

Rotary converters operated six- 
phase will give from 35 to 45 per 
cent greater output than when op- 
erated three-phase, according to an 
article by Mr. A. S. M. Allister in 
the American Electrician. Hence 
economy dictates three-phase trans- 
mission, with transformation to six- 
phase at the converters. The simp 
lest method is to use three trans- 
formers, the primaries being either 
star or de!ta connected and the sec- 
ondaries star connected. A delta 
connection on the low-tension side, 
as well as on the high-tension side, 
has, however, the advantage that the 
breakdown of one transformer does 
not render the plant useless, as the 
two remaining transformers take 
the load of the missing one. 
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PULLING STRENGTH OF MEN AND ANIMALS. 

There have been comparatively few authentic tests 
made of the actual pulling power of draft animals and, 
therefore, the trials recently carried out by Barnum 
& Bailey's circus at Madison Square Garden were of 
sufficient interest to attract quite a large gathering of 
qualified The heavy dynamometer shown 
in our engravings was used. This instrument, which 
nas a maximum capacity of 100 tons, was manufactured 
some years ago for the Merritt & Chapman Wrecking 
Company, passing later into the possession of the 
circus company. For the purpose of these pulling ex- 
periments it was sent to the makers, where it was over- 
hauled and tested, to make sure that the results of the 
draft trials would be thoroughly reliable, 
The machine is of the hydraulic type, 
with a piston having 25 square inches of 
surface. The cylinder is filled with gly- 
eerine and it is provided with a pressure 


observers 


gage which will be noticed in our engrav- 
ing. attached at the top of the cylinder. 
One end of the dynamometer was secured 
to heavy stakes driven into the floor, and 
at the other end, between the hauling ropes 
and the dynamometer, was interposed a 
pair of powerful springs with about 2 feet 
of maximum compression. The object of 
the springs was to allow the draft ani- 


These Two 1,600-Pound Horses Registered a Pull of 3,750 Pounds. 


mals to apply their strength gradually and give them 
a certain amount of movement in the act of pulling 
There is a psychological (if we may use 
the term) reason for the use of this spring. Without 
it, if the animal is pulling direct on the dynamometer, 
as soon as he bears on the collar or breast strap, he is 
pulled up and realizes that the immovable. 
This discourages him, and after the first jerk he is apt 
With the spring interposed, how- 
load 


curious 


load is 


to relax his efforts 
ever, he feels a certain amount of give to the 
and is able to make a slight forward movement. En- 
couraged by this, he will throw himself more heavily 
into the pull than when no spring is used. The effect 


Was further increased by using a long instead of a 
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PULLING STRENGTH OF MEN AND ANIMAIS. 








Pull Per 

















| > 
No,| Description, Panky my! of Teel Pee I ota . pound of 
» | Weight, 
3 Horses 1,600 3,750 1875 L172 Ibs. 
iT) Men 160 8,750 175 1106 
10u Men 10 12,006 120 0.8 - 
6 Horses 1,800 8,875 1,479 0.822 “* 
2 Camels 1,80 2,7 1,375 Om “ 
1 Klephant 12,000 8,750 8,750 O72 * 








short rope. The accompanying table tells the story of 
the trials. The last column, in which is tabulated the 


amount pulled per pound of weight of the man or ani- 
mal, as the case may be, shows that the best result 





The Hydraulic Dynamometer With Which the Tests Were Made. 


was obtained by a team of horses of 1,600 pounds 
weight, which pulled 1,875 pounds per horse, or 1.172 
pounds per pound of their own weight. It will be 
noticed that the result was much better than that 
obtained when six horses were coupled up; although 
the six horses were individually heavier. This is ex- 
plained by the fact that there was difficulty in getting 
the six horses to pull together. The men showed up 
well, the results with fifty men on the rope being very 
much better than when a hundred tailed on. This 
was to be expected, the hundred men being so close 
together that there was no opportunity to get a good 
footing, or to get a pull in line with the rope. Assum- 
ing an average weight of 150 pounds per man, which 


is the commonly accepted average, we find that the 
men with fifty on the rope did almost as well in pro- 
portion to their weight as the horses. This can be ex- 
plained by the fact, that understanding the conditions, 
they gave a longer and steadier pull, and were not dis- 
couraged by the fact that the load did not move. The 
elephant, a seasoned veteran, that has done a great deal 
of hauling and pushing of cars and wagons for the cir- 
cus, did his best work when hitched up by a couple of 
1%-inch ropes to the dynamometer, with the spring in- 
terposed. His weight is 12,000 pounds and he pulled 
8,750 pounds. This, although it looks like a aplendid 
result as an effort of a single animal, still ranks low- 
est of any in the table when tested on a basis of pull 
per pound of weight, the result being only 
.729 pound as against 1.172 pounds for the 
horse. 

Another of our photographs shows the 
method by which the pushing strength of 
the elephants was tested. Two of them, 
known as “Babe” and “Albert,” the latter 
weighing 10,000 pounds, pushing together, 
raised the pressure gage to 6,500 pounds. 
It was quite a surprise to the manage- 
ment to find that the elephants could pull 
80 much more than they could push, for 
it has been customary to utilize the 
strength of the elephants by making them 





; One Hundred Men Making a Puli of 12,000 Pounds. 
PULLING STRENGTH OF MEN AND ANIMALS. 


push instead of pull the wagons. “Babe,” when push- 
ing alone, showed a result of 4,500 pounds, The purh 
was registered by fastening a rope from the wagon to 
the dynamometer, padding the rear end of the wagon, 
and putting the elephants in the position shown in our 
engraving. .As an instance of the actual work of which 
the beasts are capable, it may be mentioned that “Babe” 
when in the railroad switching yards can easily push 
three loaded freight cars. 





Rotterdam was visited last year by 7,652 vessels, 
measuring 7,626,263 tons, against 6,855 ships and 


6,600,549 tons in the year 1902, being an increase of 
797 ships and 1,026,714 tons, 
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Meteortt 


& New Aluminium Alloy. 


Mr. Walter Rubel, a German civil engineer, has been 
carrying on a series of promising experiments with a 
meta! of his invention which is nothing more or 
than an alloy of aluminium and phosphorus. The new 
metal (called “meteorit’) is no mechanical mixture of 
aluminium and phosphorus, but a chemical compound. 
No disintegration can therefore take place in melting 
or casting. According to the quantity of phosphorus 
used, meteorit can be made in various grades of hard 


less 


ness. Later tests proved that the material is very 
dense and highly polishable. For scraping, the metal 
is in no way inferior to white, or to red metal. 


Meteorit is well adapted to planers and shapers. No 
smearing is noticeable. This is a special feature of 
meteorit, as all other known alloys of aluminium are 
likely to smear the shaper. The cutting velocity is 


very high, which, for economical reasons, is to-day 
of importance in machine construction. 
Meteorit has the same low specific gravity as 


aluminium, viz., 2.6 to 2.8, which is of great importance 
in branches of industry where the material is em- 
ployed in large quantities, especially in motor-car con- 
struction. 

The new meta! is well adapted to machine construc- 
tion, as has been amply demonstrated by the tests 
made in the technical institutes at Charlottenburg, 
Munich, and Duisburg. The following are the results 
of comparative tests between meteorit, magnalium (an 
alloy of aluminium), and pure aluminium, made and 
officially attested by the Royal Mining School at Duis- 


burg. Tests made with rods on May 13, 1901. Diam- 
eter 20 millimeters. Tensile strength: 

Contraction, 
Cast meteorit ..... 5,010 kilogrammes 43 per cent 
Magnalium ........ 3,150 kilogrammes 11.7 per cent 
Aluminium . «e+ 2,720 kilogrammes 7 percent 


Further tests made with regard to the various other 
requirements have given the following results: 


Rolled Cast 
material, material, 
Ductile strength ...23 kg. 16 kg. 


a 9.5 per cent 6 per cent 
Pressing resistance 

per square milli- 

ee —— 58.5 keg. 
SEE. baceveces — 31. —sokg.. 
Bending resistance ..———— 27.3 keg 
Contraction ..... — 43.84 keg 

The metal is acid-proof and non-corrosive in the 


presence of acetic acid. 

Meteorit is, furthermore, in no way affected by the 
temperature, and is, therefore, specially adapted for 
many objects intended for outdoor use. Its durability 
in sea water, combined with its lightness, makes it 
an ideal materia! for shipbuilding. It must be stated 
that, wherever rolling material is used, meteorit is said 
to possess unsurpassed features of its own, and sheets 
have been made from 3 mm. (.118 inch) to 0.06 mm. 
(.002 inch) in thickness, of first-class quality, very hard 
as well as soft, the latter being intended for further man- 
ufacturing into tubes and for cutting and stamping. 
The German arms and ammunition factories in Karls- 
ruhe, as well as the Swiss and Russian governments, 
*are now making cartridge shells of meteorit. ' 

Meteorit can be soldered and galvanized (nickel, 
silver, or copper) as easily as other metals, and there- 
fore it can be given any coloring that may be desired. 
This has up to now not been possible with aluminium. 

a 
information Concerning the Mexican Cotton-Boll 
Weevil, 

The United States Department of Agriculture has 
just issued Farmers’ Bulletin No. 189, “Information 
Concerning the MeXican Cotton-Boll Weevil.” It was 
prepared by W. D. Hunter, special agent in charge of 
eotton-boll weevil investigations, of entomo- 
logy. 

The work of the division of entomology for several 
years has demonstrated that there is not even a re- 
mote probability that the boll weevil will ever be abso- 
lutely exterminated. Although the very large yields 
of cotton of former years may perhaps no longer be 
possible, it is nevertheless entirely feasible to produce 
cotton at a margin of profit that will compare favor- 
ably with that involved in the production of most of 
the staple crops of the United States by what have 
become known generally as cultural methods. These 
methods consist of modifications of the system of cot- 
ton raising made necessary by the weevil. They 
were originally suggested by a careful study of the 
life history and habits of the pest, and naturally any 
improvement that may eventually be made will be the 
result of the continuation of that study. They have 
been tested successfully on a large scale by the divi- 
sion of entomology, as well as by many planters, during 
two very unfavorable seasons. These methods are in 
brief as follows: First. Plant early. Second. Cul- 
tivate the fields thoroughly. Third. Plant the rows 
as far apart as experience with the land indicates is - 
feasible, a 


division 


thin out the plants in the rows thoroughly. 
Destroy, by plowing up, windrowing, and 
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burning, all the cotton stalks in the flelds as soon as 
the become so numerous that practically all 
the squares and bolls are being punctured. Of great- 
est advantage is the reducing for the next year of the 
number of the weevils by the destruction of the plants 
in the fall. The advantage thus gained is followed 
by bending every effort toward procuring an early 
crop the following season. Fifth. While fertilizers 
are not now used to any considerable extent in cotton 
producing in Texas, there is no doubt that they should 
be; not that the land is poor, but that crops may be 
procured earlier so as to avoid a considerable degree 
of injury by the weevil, which is more destructive to 
later crops. 

The bulletin contains a description of the weevil, 
the territory affected, and the plan of the investiga- 
tions by the division of entomology, and gives some of 
the results of the field work and an experiment show- 
ing the damage resulting from favorable hibernating 
quarters. 

The bulletin concludes with an account of the legal 
restrictions concerning the shipment of infested cotton 
seed and a warning to planters against the 
inflation of prices of the seed of certain varieties, and 
the attempts of unscrupulous persons to dispose of 
common seed from various localities as that of early 
maturing varieties. 


weevils 


cotton 


- Oe tO 
NEW ELECTROLYTIC PHENOMENON. 

A rather curious phenomenon has been discovered 
by Julius Bing, a German scientist, during some ex- 
periments in electrolysis. A vessel contains an alumi- 
nium and a lead plate (see diagram) plunged in an elec- 
trolyte of tartaric acid. The positive pole of a battery 
is connected to the aluminium plate and the negative 
to the lead. The aluminium electrode is connected to 
one side of a condenser, whose other side has a wire 
dipping into the liquid. The wire is terminated in a 
point, which is approached perpendicularly to the plate. 
It is found that a discharge is produced between the 
point and the plate, which the author considers due to 
the capacity of polarization of the aluminium. The 
energy brought into play by the introduction of the 


r aff 


Lattlery 
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BING’S ELECTROLYTIC APPARATUS. 


condenser is so great that when the point touches the 
plate, it becomes soldered at once. Therefore he uses a 
carbon point instead. The heating of the liquid is quite 
appreciable. The arrangement seems to act as a current 
interrupter, and the discharge seems to be of an oscil- 
latory character, as the interruptions are accompanied 
by a high-pitched sound. The frequency of the dis- 
charges varies when capacities of different value are 
inserted. On putting in self-induction, the rate of the 
discharges is lessened and may be even stopped. The 
phenomenon is well observed with 150 to 200 volts and 
a capacity of 15 microfarads, and the interruptions are 
then regular. At the anode plate is seen a bluish light 
which disappears at the moment of discharge, but it 
reappears, on the contrary, when the charge is in- 
creased progressively. 
Telegraphing Pictures and Handwriting. 

In an address recently delivered at the Berlin Urania, 
Prof. Cerebotani presented a telegraphic apparatus for 
transmitting any kind of handwriting, drawing, etc. 
The fundamental principle is identical with the prin- 
ciple employed for instance by Elisha Gray, the novel 
feature being a highly sensitive system of electro- 
magnets. In the case of the drawing vencil of the 
transmitter being moved upward in an oblique direc- 
tion, the line obtained in the receiving apparatus of 
previously-invented systems is a broken one. In 
Cerebotani’s system, the electromagnets are so sensi- 
tive as to produce nearly straight lines, even in the 
case of their being excited by extremely small cur- 
rents. The telegraphic transmission of pictures and 
handwriting, as obtained by means of his Apparatus, 
is therefore much clearer and truer than in the case 
of any previous apparatus. Some samples produced 
by Cerebotani were transmitted on the telegraph lines 
from Munich to Augsburg, from Milan to Turin, and 
finally from Berlin to Munich. A picture transmitted 
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some weeks ago from Berlin to Munich over a distance 
of 403 miles is said to be the finest specimen of tele- 
graphic transmission ever obtained in this direction. 
— >? oe 
Engineering Notes, 

A 32-ton iron girder, the seventh of a number which 
are being used in the construction of a large department 
store in New York city, attracted no little attention as 
it was hauled through the streets on a truck 150 feet 
long. To drag the girder from its dock, twenty-one 
horses were required. The animals had to stop every 
few blocks for a rest. Every time that a new start 
was made, two powerful jacks were brought into use 
to move the heavy mass. 


In the course of the James Watt dinner recently 
celebrated in Glasgow, the Lord Provost, Sir John Ure 
Primrose, Bart., described a new method for the raising 
of steam—a process that not only alters the existing 
plans of steam raising, but also solves the problem of 
the smoke nuisance in great industrial centers. The 
Lord Provost, who is a big manufacturer, had attached 
to one of the marine type of boilers at his works a 
furnace that appears to settle the smoke difficulty, in- 
troducing at the same time conditions under which, at 
a given rapidity of combustion, the maximum efficiency 
in steam is obtained from the fuel used. It is claimed 
for the patent that it is particularly suited for marine 
work. It can be used with cheaper and dirtier coal 
than is employed by the existing systems, so that ship- 
masters, when in foreign ports, would be in a position 
to effect the saving that would come from the pur- 
chase of local coal. Less boiler-room space is required, 
and the boiler-room weights are reduced by about one- 
half. Fuel can be taken either solid or liquid. Air 
and fuel are fed together, and combustion is effected 
under ideal conditions, no unconsumed gases escaping 
from the furnace, and no smoke or carbonic acid gas 
coming from the funnels. 


It is almost the general impression that the late 
Sir Henry Bessemer was knighted in recognition of the 
steel process which bears his name, but such was not 
the case. The honor was bestowed in 1878, when he 
was sixty-six years old, as a tardy reward for a service 
rendered the British government about the time of. his 
attaining his majority. The history of this, as told 
by James Dredge, is that at the time when, in his 
early years, Bessemer came into contact with some 
of the officials of Somerset House, the seat of the In- 
land Revenue Department, it was notorious that frauds 
on the government were perpetrated to an alarming 
extent by the repeated use of stamps affixed to deeds. 
It was estimated that an annual loss of £100,000 was 
sustained from this cause, and to devise a means for 
entirely putting a stop to this occupied Bessemer’s 
attention. It is almost superfluous to say that he ar- 
rived at a solution by the simplest means, that of per- 
forating the government stamps with dates. Now 
that this evident method has found a hundred uses 
throughout the civilized world to safeguard stamps or 
checks, and to divide postage stamps, being among the 
most common, it is a little difficult to realize the 
importance of this invention. To Bessemer it meant, 
in anticipation, vast things—assured fame, a retaining 
fee of £600 a year as a government official, and a great 
advance on the road to fortune. In reality, however, 
it meant nothing, for though the invention was at once 
adopted, the official promises were soon forgotten.— 
Cassier’s Magazine. 


The experiments described in a paper by Mr. Strahl 
(see Zeitschrift des Ver. Deut. Ing. No. 2) were made 
on behalf of the Breslau Royal Railway Department, 
two high-speed train locomotives being fitted with Pie- 
lock superheaters, and compared with two similar loco- 
motives without superheater as to their consumption 
of water and coal. The main results arrived at may 
be summarized as follows: The temperature of the 
steam on issuing from the superheater being 260 deg., 
the saving as to water vaporized was about 16 per 
cent, and as to the consumption of coal; 12 per cent, 
whereas the steam saving proved equal to about 10 
per cent for a mean steam temperature of 230 deg. in 
the dome. The consumption of steam in the different 
locomotives compared, proved the same for equal out- 
puts. The weights of water vaporized are inversely 
as the specific volumes of the different kinds of steam, 
being directly proportional to the specific weight. The 
saving in steam obtained corresponded with the increase 
in the specific volume of the steam due to superheating. 
The saving in steam, being dependent only on the 
superheat, must be the same both in compound and 
twin locomotives for equal superheat, the comparison 
being relative to quite similar locomotives. Slide 
valves could be used up to the highest temperatures 
attained (272 deg. C.) provided sufficient oil was 
supplied to the sliding surfaces by means of lubricat- 
ing presses. In order to fully utilize the advantage 
inherent in superheating for a higher efficiency of the 
locomotive, the cylinders should be increased propor- 
tionally to the higher consumption heat (coal) of the 
locomotive (in the case of equal outputs) without 
superheaters, as against locomotives with superheaters. 
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Advantages of Salt Water Mains. 


To the Editor of the ScientTiric AMERICAN: 

Let me call to your attention another possible use 
for salt water in case it is introduced into this city for 
fire protection. 

Salt water, as is well known, freezes at a much lower 
temperature than fresh water, and could be used in 
winter to flush the streets and carry away slush and 
snow. Fresh water has been used for this purpose, but 
is limited in its usefulness to mild days, for when the 
temperature is below freezing, it rapidly forms into 
ice. C. Messick, Jr. 

New York, March 31, 1904. 
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A Letter from Dr, Herty on the Gathering of 
Turpentine, 
To the Editor of the Scienriric AMERICAN: 

My attention has been called to a communication 
in your issue of February 6, entitled “About the New 
Method of Gathering Turpentine.” 

The experiments of your correspondent, Mr. George 
W. Colin, in the use of detachable boxes, are historic- 
ally interesting. His assumption, however, of the im- 
practicability of any plan because of the failure of his 
experiments, scarcely needs comment other than a 
statement of the fact that at the present time there 
are at least three million cups in use by turpentine 
operators, and that this number would easily have 
been eight million, had the potteries been able to sup- 
ply the actual demand in time for the present season. 

Your correspondent quotes from an article in your 
issue of January 2 the statement, “New Method of 
Gathering Turpentine Invented by Dr. Charles H. 
Herty, and by him given to the public,” 

I am unwilling to receive credit for generosity which 
does not properly belong to me, and consequently feel 
that I should further add that the new system of 
cup and gutters devised by me has been patented, as 
it was devised by me before entering the service of the 
Bureau of Forestry; but the bureau, while recognizing 
my personal right to the patent, deems it improper for 
me to receive any royalty on the patent so long as I 
am officially connected with the bureau. 

Cuartes H. Herry. 

Jacksonville, Fla., March 9, 1904. 





The Latitudes of Greater New York, 


The Greater New York extends through 14 minutes 
and about 45 seconds of latitude and 28 minutes and 
about 30 seconds of longitude. The extreme south- 
western cape of Staten Island, which is the most south- 
erly point of the ciiy, lies almost exactly 40 degrees, su 
minutes, and 15 seconds north of the equator. The 
junction of the city line with the Hudson River on 
the edge of Yonkers, which is the most northerly point 
of the city, lies almost exactly 40 degrees, 54 minutes, 
and 55 seconds north of the equator. The western edge 
of Siaten Island marks the most westerly point of the 
city. It is as nearly as may be 74 degrees, 15 minutes, 
and 30 seconds west from Greenwich, while the ex- 
tremity of City Island, which is the most easterly point 
of the city, lies almost exactly 73 degrees and 47 
minutes west from Greenwich. 

The difference in latitude between the extremes of 
the city, taken with the difference in elevation and 
the presence of the sea in the southern part, makes 
an appreciable difference in climate. There is decidedly 
more snow and a somewhat lower average winter 
temperature on the edge of Yonkers than at the south- 
western extremity of Staten Island. While the high- 
est point of the city is the ridge near the 
center of Staten Island, where the elevation 
at several points exceeds 400 feet above sea level, 
the general elevation in the upper portion of the 
city is considerably greater .than that of the parts 
south of Central Park. The highest point on the 
island of Manhattan is on the wooded ridge overlook- 
ing the Hudson at a point nearly due west of Wash- 
ington Bridge, where the elevation is nearly 260 feet 
above sea level. A little further north the island 
reaches a height varying from 180 to 240 feet. The vege 
tation on this elevated ridge shows the influence of 
the height above sea level It suggests the vegetation 
of the Palisades. The elevations of the Bronx reach 
180 and 200 feet in Van Cortlandt Park and in parts 
immediately southwest of the park. The highest eleva- 
tion in Bronx Park is just short of 150 feet, and of 
Pelham Bay Park, about 120 feet. 

The coolest summer climate of the city is probably 
the central ridge of Staten Island, where, in the region 
which is intended for part of the proposed Richmond 
County park system, the greatest height is 413 feet 
above sea level. With a stiff sea breeze blowing, these 
heights are deliciously cool in midsummer. The val- 
leys of the Borough of the Bronx are extremely hot 
in summer, though the heights are cooler than the 
built-up portion of the city down town. The narrow 
Strip along the Hudson at the base of the high ridge 
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of the island is one of the hottest parts of the city on 
summer afternoons, when the sun strikes from the 
west against the slope of the ridge and is reflected 
from the burnished mirror of the river. 

The lower part of Manhattan and the boroughs of 
Brooklyn, Queens, and Richmond have rather more 
rain than the Borough of the Bronx. It snows occa- 
sionally in the upper part of the Bronx when only 
rain falls in the lower part of the city, and snow lies 
often for days and sometimes for weeks upon elevated 
parts of the Bronx after it has utterly disappeared 
trom the parts of the city immediately bordering upon 
the harbor.—N. Y. Times. 


METHOD OF TIMING PHOTOGRAPHIC SHUTTERS. 

One of the simplest and most practical methods for 
determining the speed of a photographic shutter is 
that which has been lately devised by M. L. Pelleport, 
a French photographer. A nail is driven in the wall 
at C, and from this hangs a pendulum formed of a ball 
on the end of a string, which should swing freely near 
the wail. The arc, AB, is traced, with ( as a center, 
by holding a piece of chalk against the cord, and the 
limits of the arc, A and B, are clearly defined by a 
short mark. The camera is focused upon the are, 
AB, so as to have as large an image as possible, ex- 
cluding the point, C. The pendulum is drawn to one 
end of the arc and then allowed to swing, the shutter 
being opened at the same moment. The photograph 
appears somewhat as in the second diagram, showing 
the arc, ab, and a grayish band, wayz, the image of 
the successive positions occupied by the pendulum dur- 
ing the time the shutter is open. A straight line, 
a’b’, is drawn, having the same length as the arc, ab, 
and upon it is erected a half-circle, which is divided 
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PHOTOGRAPHIC SHUTTER. 


into a certain number of parts, say 100. On the base 
line lay off the distances, a’m’—am and a’n’=an, and 
erect the perpendiculars, m’m” and n'n”. The number 
of divisions in the arc, m”n”, compared with the whole 
number on the semi-circumference, shows what frac- 
tion of the length of the pendulum’s oscillation the 
shutter has remained open. To find the time, it is 
only necessary to know the time of oscillation, which 
is deduced from the length of the pendulum. For con- 
venience, a second’s pendulum may be used. The 
method, depending upon the physical formula, 


V © is only strictly correct for infinitely small 
& 


oscillations, but gives a close enough approximation 
for ordinary use. 
exams dail Sanne 

The international cup race for motor boats, to be 
held on July 30, will be participated in by representa- 
tives of the United States, England, and France. 
America has two entries. England and France have 
more than the allotted three, and will hold elimination 
trials. S. F. Edge has two launches under way for the 
English trials. They will be made of bronze. One is 
forty feet in length and will be equipped with a 120- 
horse-power engine. The other is thirty-five feet in 
length with proportionate horse-power. Another Eng- 
lish entry is thas of Lord Howard de Walden, a wealthy 
peer and enthusiastic automobilist. France has entered 
a boat of 150 horse-power of the Gardiner-Serpollet 
type. Steam will be the motive power of this. The 
displacement will be twice that of the other boats, On 
this account the powerful craft may not stand much 
show Another French entry. is that of G. Peter, a 
builder of motor boats, regarding which no particulars 
are given, 


Electrical Notes, 


An experiment performed by Dr. A. Ludwig has 
demonstrated the possibility of melting carbon and 
maintaining it in the liquid condition. The heating 
was effected under great pressure in the electric fur- 
nace, and a curious phenomenon noticed at 1,500 at- 
mospheres was that after a brief failure of the are, 
the current refused to pass even when the voltage was 
much increased. It is supposed that as the carbon 
passed into the jiquid and transparent state, it as- 
sumed a rare allotropic form, becoming a non-conduct- 
or. The test was too brief for a study of this condi- 
tion, but was made to include a sudden cooling of the 
molten carbon by a flooding with water of the interior 
of the pressure vessel. Though minute diamonds were 
recognized in the gray powder thus obtained, the result 
was not wholly satisfactory. 


Shortly after the Paris disaster, a commission was 
appointed for taking such precautions as would be 
likely to increase the safety of service on the Berlin 
underground railway. ‘hese precautions have now 
for the greater part been carried out. The lighting 
circuit of the tunnel has been enlarged by additional 
independent wires, enabling, in the case of one half 
of the lamps being injured, the second half ‘to go on 
burning. The ticket boxes on the underground rail- 
way stations are so designed as to be readily pushed 
aside. The number of fire hydrants has been increas- 
ed, and each car has been fitted with a sand box, 
There are bucket fire extinguishers in each car, as 
well as in the tunnel at distances apart of 328 feet. 
Sach station has been connected to the fire brigade 
alarm line. The emergency lamps in the cars are 
prevented from any contact with the curtains, the latter 
being, moreover, of a heavy, impregnated, wool stuff. 
Each motorman's stand is provided with short-circuit- 
ing devices which may be operated from within the car, 
and made to cut the current off the line. 

Cost of water-power development depends, in large 
measure, on the location of the electric station that is 
to be operated. The form of such a station, its cost, 
and the type of generating apparatus to be employed 
are also much influenced by the site selected for 1t. 
This site may be exactly at, or far removed from, the 
point where water that is to pass through the wheels 
is diverted from its natural course. A unique example 
of a location of the former kind is to be found near 
Burlington, Vt., where the electric station is itself a 
dam, being built entirely across the natural bed of one 
arm of the Winooski River at a point where an island 
near its center divides the stream into two parts. The 
river at this point has cut its way down through solid 
rock, leaving perpendicular walls on either side. Up 
from the ledge that forms the bed of the stream, and 
into the rocky walls; the power station, about 110 feet 
long, is built. The up-stream wall of this station is 
built after the fashion of a dam, and is reinforced by 
the down-stream wall, and the water flows directly 
through the power station by way of the wheels. A 
construction of this sort is all that could well be at- 
tained in the way of economy, there being neither canal 
nor long penstocks, and only one wall of a power 
house apart from the dam. On the other hand, the lo- 
cation of a station directly across the bed of a river 
in this way makes it impossible to protect the machin- 
ery if the up-stream wall, which acts as the dam, should 
ever give way. The peculiar natural conditions favor- 
able to the construction just considered are seldom 
found.—A. D. Adams in Cassier’s Magazine. 
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The Current Supplement, 

The current SuprLemMeNT, No. 1475, opens with an in‘ 
structive article by Mr. Randolph I. Geare, describing 
the Smithsonian exhibits for the St. Louls Exposition. 
It is the purpose of the Editor to publish in the Sur- 
PLEMENT what may well be considered a manual of 
radium technology, to run through three numbers, 
The first installment of the paper appears in the cur- 
rent SuppLement. Mr. Harlan I. Smith discusses in 
an interesting way the methods of collecting anthro- 
pological material. “A Chat About Spoons” is the title 
of an article that gives many a curious bit of informa- 
tion. Of interest to electricians are articles on the 
electrolytic refining of lead, the first electric trunk 
railroad in Great Britain, and the magneto-elastic 
detector. Mr. H. M. Riseley writes on “Electricity and 
Mule Power on Canals.” 
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It is said that the Pullman Palace Car Company is 
about to introduce a sleeper which, from a sanitary 
standpoint, will be a considerable improvement over 
that hitherto used on the railroads of the country. The 
new standard is severely plain and is devoid of all 
scroll and grill work. The upholstery of the car has 
been reduced materially and all the angles possible 
have been taken from the car. Imported mohair has 
been adopted as a standard curtain and the entire de- 
sign of the decoration and furnishing is planned with 
a view to minimizing the work of cleaning the car and 
preventing the lodgment of germs, 
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MALTING AND BREWING 
CONDUCTED ON SCIENTIFIC 
PRINCIPLES.—1I. MALTING. 

HE art of brewing is one of 

antiquity It has 

Egyptol- 
ancient 

familiar 


great 
been decided by 
ogists that the 
Egyptians were 
with the process of manu 
facture of a species of beer, 
but it is to the Germans 
that we must look for the 
greatest developers and ex 
ponents of this industry 
which has attained vast 
proportions in this country. 
it is a fact that most of the 
brewing plants in America 
are now owned by Germans. 
In the construction, main- 
tenunce, and operation of a brewery the services of an 
architect, a mechanical engineer, a chemist, and a man 
of great expert knowledge called the “brew-master” 
are required. The work of the first two is occasional, 
but that of the two latter ie perpetual, as the uniform- 
ity and the healthfulness of the product depend to a 
large extent upon their expert knowledge 

There is hardly an industry that is based on more 
scientific principles than that of brewing, where man 
utilizes natural products, and transforms them by 
means of chemical reactions into a beverage which con 
serves the natural nutritive qualities of the raw ma 
terials. In brief, beer is a product made from extracts 
of malted barley and of hops, which are boiled to- 
gether, the resulting liquid being fermented and after 
ward carbonated. 

It is our intention to describe the process of manu 
facture of beer as carried on in one of the largest 
and most scientifically conducted breweries in the world, 
and it is our aim to call special attention to the var 
jous points which deal with the purity of the beverage, 
as they are most interesting from a scientific point 





Steeping and Aerating the Grain. 


of view, especialiy when the enormous quantity of raw 
materials consumed and the beer produced are con 
sidered. 

As we have already said, malted barley and hops are 
the basis of beer. More than 1,500,000 bushels of bar- 
ley are consumed annually in the Pabst Brewery at 
Milwaukee. The barley comes from Wisconsin, Minne- 
sota, lowa, Dakota, and Montana, the latter State pro 
ducing the best quality of grain. The cost varics from 
60 to 75 cents a bushel, so that this is a very consider 
able item of expense. About 1,000,000 pounds of hops 
are also used, and come from California, Oregon, Wash 
ington. and New York States, from Bavaria and Bo 
hemia. The domestic hops cost about 32 cents a pound, 
while the imported cost from 70 to 80 cents a pound 

The hops are stored in a special! building, which has 
a storage capacity of 1,000,000 pounds. The temper 
ature is kept at the freezing point by cold storage; 
this eaves the volatile constituents, and retains the 
flavor of the hop. The barley is stored in elevators 
when it arrives, and it is taken through grading ma- 
chines, where all impurities, such as sand, chaff, broken 
kernels, wheat, oats, etc.,. are removed and the grain 
is dusted. in order not to impair the quality of the 
grain during the time of storing. the barley is given 
frequent air baths by aerating and spouting; this pre- 
vents a spontaneous heating, and serves to cool and 
keep the grain in such a healthy condition that all 
danger of deterioration is eliminated. The grains 
should de also uniform in size, as this will insure a 
uniform germination during the malting process. We 
have now dealt briefly with two of the raw materials 
which enter into the composition of beer. There is 
one other which is also highly important—this is water. 
For malting and brewing, Lake Michigan water -is 
particularly adapted, on account of its softness. The 
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supply is obtained from the city mains, There 
are ten or eleven artesian wells in various parts 
of the plant, which furnish water for cleans- 
ing, condensing, etc.; some of them are 2,000 
For washing yeast the water is 
sterilized by steam, cooled, and afterward 
aerated with germ-proof air. To prevent any 
possibility of infection, all the air which 
comes in contact with the wort or the beer 
itself is filtered by passing through three 
sterilized cotton filters of enormous size, each 
having a capacity of 4,000 cubic feet a min- 
ute. The air is piped all through the brewery 
for use where it comes in contact with the 
wort, the beer, or the yeast. 

The necessity for chemical and bacteriolog- 
ical cleanliness will be understood when it is 
considered that the malt wort is highly nu- 
tritious, and affords an excellent culture 
ground for bacteria, for the nutritious sub- 
stances which make beer of value for human 
consumption are seized upon with the same 
avidity by these minute organisms. 

Malting is the process of changing the 


feet deep. 


character of various constituents of the bar 
ley, so that it is made suitable for brewing 
The principal constituent of barley is starch 
in the form of small granules of microscopie 
size. These starch particles are surrounded 
by a tight cellulosic hull. The starch should 
be resolved in the brewing process into malt 
sugar (maltose) and dextrine. This trans 
formation can only take place if these hard 
walls are softened and the starch made acces- 
sible; this is what is done by the malting 
proc e835 

A recent fire at the Pabst plant occasioned 
the necessity of building a new malt house, and an ex- 
pert was commissioned to visit the leading malt houses 
of Europe, with the result that the best foreign prac- 
tice has been embodied in the new malt house, which 
is ten stories high and is built on the pneumatic, or 
Saladin system. The 
old plan was to lay the 
steeped barley on large 
cement floors, where it 
was manipulated manu- 
ally by shoveling. This 
is still the prevailing 
system in most malt 
houses, and the draw- 
backs are obvious 
There was in the old 
system no regularity in 
turning, aerating, cool- 
ing, etc., and it was 
necessary for the men 
to walk around in the 
wet grain, with heavy 
boots. The temperature 
of the malt was also 
dependent on the out 
side weather conditions, 
but in the 
system you make your 


pneumatic 


own weather with re 

gard to temperature and humidity; in summer you 

cool the air, in winter you heat it. All of the win- 

dows are triple, to avoid the entrance of untreated 

air of an improper temperature and humidity, and 
even the entrances te the rooms are air-locked. 

The barley is conveyed mechanically into large en- 





APRIL 9, 1904. 


Sy 


a 
5@ 
33 
7 
t 
¢ 


ped 


econ 


Fee as 


ah A Fei SELB f 


A Portion of an Air Filter, Showing Water Spray. 


ameled steel steeping tanks, each containing 650 bush- 
els. Water is added, and the steeping process occu- 
pies from fifty to sixty hours. During this period the 
kernel is gradually absorbing moisture; air is admitted 
from below in a finely-divided stream, for a two-fold 
purpose. The barley is washed, cleaned, and at the 
same time absorbs oxygen from the air, thus pro 
moting the subsequent growth in the malting pro- 
cess. 

The barley might be said to breathe while in stor- 
age, and we might almost say that the water asphyx- 
iates the grains. but this aeration really maintains and 
enhances the normal functions of the grain for the 
malting process. After the steeping is completed, the 
grain is run down to compartments on the germinat- 
ing floors. These compartments are 100 feet long, 11 
feet wide, and 5 feet deep. The walls are lined with 
cement, and the floor is constructed of perforated 
metal, giving access to an air passage underneath the 
compartment The steeped barley is laid to a depth 
of two feet on this perforated floor, and then allowed 
to sprout This operation is accompanied by the 
evolution of heat, which must be regulated within 
is the upper limit, and 48 
Thermometers are used to 
ascertain the temperature. In order that the air may 
be kept normal at all times, it is introduced to the 


narrow bounds: 60 deg. F. 
deg. F. is the lower limit 


germinating floors through an attemperating room of 
enormous size In this chamber are vertical zine 
plates, 150 feet long and 9 feet high, and there are 
fourteeen series of such plates. They are perforated, 
to allow the air to pass through them. In front of 
each series there are a hundred sprays, which finely 
divide the water, which is thrown against the perfor- 
ated plates and flows down the whole series, thereby 
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MALTING AND BREWING CONDUCTED ON SCIENTIFIC PRINCIPLES.—I, MALTING. 
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washing the air in its tortuous passage through the 
fiiter, removing all dirt and floating organisms. Ra- 
diators at the air inlet serve to furnish heat if re- 
quired, and a refrigerating room at the other end of 
the attemperator serves to reduce the temperature 
when necessary. Two large suction-fans throwing 
2,000 cubic feet a minute draw the tempered and puri- 
fied air through large flues to the various germinating 
floors, and it is only to this air that the barley is ex- 
posed. 

Now, if the heat of the steeping grain reaches the 
danger limit, a valve underneath the perforated floor 
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large perforated metal floors, through which heated 
air is drawn by large exhaust fans. The kiln con- 
sists of four floors, and the green malt is introduced 
on the top floor, and gradually descends from floor to 
floor by gravity, the dumping taking place by the op- 
eration of shutters, which constitute the floors and 
which can be manipulated from outside. As the 
grain drops from floor to floor, the heat becomes 
greater and greater, until the barley can be compared 
to a baked loaf of bread. It is as tender as a cracker, 
and it has a pleasant aroma. The drying takes about 
forty-eight hours. To insure the specific character of 
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RUSSIA'S LAST HOPE ON THE SEA. 

Things are in a pretty bad way with the Russian 
fleet in the Far East. About as bad, indeed, as they 
could possibly be. Unless the genius of Makaroff can 
devise some brilliant strategy that will render the 
still formidable remnant of the Czar’s ships effective, it 
does not take the eye of an expert to foresee the in- 
evitable catastrophe. As the result of the inexplicable 
carelessness or lack of forethought of Alexieff, the 
opening of the war found the armored fleet of Russia 
divided by about a thousand miles, the armored 
cruisers being at Viadivostock and the battleships at 























The “ Retvizan” While 


is opened, and the air is drawn through the grain by 
means of the exhaust fans, an equitable temperature 
thus being maintained. The grain is turned from 
time to time by a mechanical turner, which, while turn- 
ing the grain, travels back and forth the length of the 
compartments This serves to bring to the surface 
a new stratum of grain. The sprouting process occu 
pies eight days, and at the end of this time the grains 
have ceased to be encysted by the hard walls, and the 
starch can be attacked in the mashing tubs in the 
brew house. The operation of malting is completed 
by drying the sprouted barley in kilns, which are 


on Her Way to the Far East Coaling from a Collier Which She is Towing Astern. 


COALING WARSHIPS AT SEA. 


the malt for various beers, the kilning is conducted 
in two stages. The malt is then cleansed, and the 
sprouts removed by shaking in machines, and is 
stored in dust and moisture proof bins, where it is 
held in reserve for use in the brew house. 

In a subsequent article we will treat the process of 
brewing 

2-e-o 

Germany's pavilion at the World's Fair is under 
roof. The building is a replica of the castle at Char- 
Jottenburg. The plans were revised by Emperor Wil- 
liam. 


Port Arthur. The strength of the battleship division 
was reduced, as we all know, by the Japanese night 
attack until it was hopelessly inferior to the blockad- 
ing fleet. For either the Port Arthur or Viadivostock 
fleet to come out and engage the énemy, wotld be 
nothing better than a forlorn hope—so greatly are they 
now overmatched. At the same time, the mining of 
the harbors makes it out of the question for the 
Japanese to enter. For the present the plan of the 
naval campaign, as far as Japan is concerned, is to 
maintain the blockade of the two ports so closely, that 
neither squadron can emerge without being forced te 
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give battle, and at the same time endeavor by a long- 
range bombardment the fortifications and, 
if possible, shell the ships as they lie in the harbor. 
Notwithstanding the many reports as to the havoc 
by heavy guns Port Arthur's 
fortifications, we doubt if any serious injury has been 


o- 


to destroy 


wrought Japanese on 
done. The modern method of mounting coast defense 
guns en barbette, or on disappearing carriages behind 
masaive protection, renders the chance of 
dismounting guns exceedingly remote. The shelter for 
the gun detachments also is such that fatalities should 
very rare; and Russians have been 

miss in laying in stores of ammunition and food, Port 
Arthur's forts should be alle to withstand these bom- 
bardments for many months. What the chances would 
be of taking the place by combined sea and land attack 
is another question, which can only be answered by 
those who are fully conversant with the conditions. 
All things considered, it is probable that both at Port 
Arthur and Viadivostock, the effective remnants of 
the Russian armored fleet, consisting of probably five 
battleships and four armored cruisers, can remain in 
comparative safety under the protection of the forts 
and the submarine mines for many months to come. 
At Port Arthur the ships will, of course, be exposed to 
the chance of being hit by the plunging fire of long- 
range bombardment; but such individual hits will be 
more a matter of “luck than good shooting,” and in 
spite of reports to the contrary, we are inclined to 
think that they are extremely rare. 

Evidently, then, if any relief is to come to Russia 
in her naval campaign, it must come from without. 
In other words, the only hope of saving her Far East- 
ern fleet is for Russia to dispatch a second fleet to the 
rescue, which, by tts approach, wil! raise the blockade, 
release the fleet ndw contained In Port Arthur, and re 
verse the situation by obliging the Japanese admiral 
to fight against a fleet numerically more powerful 
than his own. 

That Russia will bend every nerve to save the naval 
situation is morally certain; for the loss of her fleet in 
the Pacific would have a far wider significance than 
the disastrous effect it would have upon the Eastern 
campaign. It would mean the absolute extinction of 
the very flower of her navy, including seven of the 
‘best of her battleships, all of her modern armored 
cruisers, eight protected cruisers, including the best 
and latest of that type in her navy, and a fleet of 
thirty or more destroyers and torpedo boats, the loss 
representing a total value of not far short of $100,- 
000,000. Now, it is a fact that these vessels represent 
the very cream of her navy; and it is no exaggeration 
to say that by such a disaster, the Russian navy would 
be reduced, temporarily at least, to second rate. More- 
over, because of the slowness of warship construction 
and its great cost, coupled with the long lead that 
would be thus secured by rival nations, it is probable 
that Russia would never again regain her former posi- 
tion. Henceforth, her interests in Europe would de- 
mand that new accessions to her navy be retained in 
European waters. Thus would her dreams of naval 
supremacy in the Far East be dispelled for many a 
decade to come, if not, in view of Japan's ascendancy, 
for good. With these considerations in mind, it will 
be understood that by the Russian official mind in St. 
Petersburg and, indeed, by all farseeing and intelligent 
Russians, it is realized that some supreme effort must 
be made to rescue the beleaguered fleets, and avert the 
impending disaster. 

Ia there any such relief in sight? There and it 
is to be found in the five very effective and powerful 
warships known as the “Borodino” class, some of 
which must be by this time in commission and others 
nearing completion in the Baltic yards. If these five 
ships can be commissioned and dispatched to Port 
Arthur during the present summer, picking up the 
battleship “Osliabia” in the Mediterranean, it is pos- 
sible that they might reach Port Arthur by the early 
fall in time to raise the siege. 

The excellent qualities of this fleet, both for defense 
and offense, coupled with the fact that the vessels are 
of the latest design and are exactly identical, would 
render it, with the help of the “Osliabia,” practically 
a match for the fleet of six battleships of Admiral 
Togo, which latter would by the autumn surely be feel- 
ing the stress of an unbroken war service of eight or 
nine months’ duration. 

Let us look once more at the character of these ves- 
sels, + On a displacement of 13,566 tons they are de- 
signed to mount a main armament of either four 12.4- 
inch or of four 12-inch guns. The former is a new 
piece of great power, which these vessels are to carry 
if it is ready for them. These guns will be mounted 
in 11-inch-armor turrets. The intermediate battery 
consists of twelve 45-caliber, 6-inch guns, carried in 
6incharmor turrets, while the secondary battery is 
made up of twenty inch rapid-firers of the extraor- 
dinary length of 60 calibers, with corresponding in- 
1 range and flatness of trajectory; twenty 3- 

and eight I-pounders. They carry two broad- 
submerged torpedo tubes and two above-water J 
one in the bow, another in the stern, each pro- 
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tected by Krupp armor. The defensive qualities are 
finer, we think, than those of any ship afloat. They 
consist of a 9-inch belt tapered to 4 inches and 2% 
inches at the ends; a secondary belt of 6-inch armor 
above the main belt, extending like the main belt en- 
tirely around the ship, and two protective decks, the 
lower one at the level of the top of the main armor 
belt, and an upper armored deck 2 inches in thickness 
at the level of the top of the upper armor belt. The 
space between these two decks is filled amidships en- 
tirely with coal. Furthermore, as a protection against 
waterline armor-piercing shell fire, and against torpedo 
attack below the waterline, a vertical wall or bulk- 
head of 4-inch armor extends longitudinally from the 
bow to the stern, at a distance of about 6 feet inboard 
from the sides of the ship. Add to this that the bases 
of the gun turrets, and the armored tubes leading up 
to the same, are armored with from 10 inches to 5 
inches of Krupp steel, and it will be seen why the total 
amount of armor worked into a vessel of the moderate 


displacement of 13,566 tons reaches the high total 
of 4,000 tons. Of the five ships, the “Borodino,” 
“Orel,” and “Imperator Alexander III." were launched 


in 1901, and are undoubtedly completed by this time. 
The “Slava” and launched in 1903, 
and twelve months ago were announced as to be com- 


“Suvaroff” were 
pleted in the present year. It is probable that in view 
of the cuming Eastern complications, work has been 
rushed on these vessels, and that everything is work- 
ing in the Baltic yards at high pressure to complete 
them. It is quite within reason to suppose that they 
will be ready, as announced in St 
summer. 

But even with the ships completed, there still re- 
main the two serious questions of manning and coal 
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AN INTERESTING BALANCING FEAT. 


ing on the long journey to the Far East. The first 
would probably be accomplished by drafting the most 
experienced officers and men from the vessels of the 
Baltic and Black Sea fleets; and for giving them the 
necessary familiarity with the new ships, reliance 
would have to be placed upon the incessant drill in 
gun practice and maneuvers, which the fleet would 
undergo on the long journey to the seat of war. The 
problem of coaling is not so difficult a one as is popu- 
larly supposed. . The successful introduction of the ap- 
paratus for coaling at sea, which is shown in the ac- 
companying illustrations, in the Russian navy, has 
made it possible for an active fleet to carry its coaling 
stations with it, and coal up while under way at any 
time that it pleases, except, of course, in the heaviest 
weather. That this is contemplated by the Russian 
Admiralty is proved by a very significant dispatch 
which appeared recently in the daily press, to the 
effect that five’ vessels of the volunteer fleet (transport 
ships) have received orders to proceed to the Baltic, 
where they will be put in condition to serve as colliers 
for the Baltic squadron, which is to sail for the Far 
East in June. It is noteworthy that the number of 
vessels coincides with that of the five vessels now 
building. Now the latest and largest of the vessels of 
this volunteer fleet are of from 9,000 to nearly 12,000 
tons displacement, with speeds of 19 to 20 knots an 
hour. By making the necessary structural alterations, 
these ships would be able to load up with 25,000 to 
30,000 tons of coal, and with their good speed they 
would easily be able to keep up with the fleet of new 
battleships (all of which can do 18 knots) at a cruising 
speed of, say, as high as 15-knots an hour. The fleet 
would be fitted with the apparatus for coaling ships 
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of war at sea, which is shown in the accompanying 
illustrations, which the Russian battleship 
“Retvizan"” when she was taking coal while under 
way. The method of operation, briefly stated, is as 
follows: The collier is towed astern of the battleship, 
and an overhead cable is stretched from the after 
mast of the battleship to the foremast of the collier, 
on which is a traveler provided with hooks to which 
the buckets of coal are attached. Arrangements are 
provided for taking up the slack of the cable or paying 
out, as the distance between the ships varies in the sea- 
way. The full buckets are hauled from the collier, and 
the empty buckets returned in the same manner as 
the ordinary overhead cable conveyer is operated in 
excavation work, as seen recently on the Rapid Transit 
Subway in this city. As much as 35 to 40 tons of coal 
per hour has been delivered from a collier to a battle- 
ship in a moderate sea and a heavy gale of wind, the 
battleship meanwhile towing the collier at speeds vary- 
ing from 8 to 11 knots an hour. 

It would also be possible to adopt the method used 
in taking out the monitor “Monadnock” to Manila, 
when the monitor, with fires banked, was towed the 
whole distance by the collier, thus avoiding the trouble 
of coaling at sea. 

The Baltic fleet, conveying its own coaling stations 
with it, should easily make the passage to the Far 
East at an average speed of 15 knots an hour: for our 
own “Oregon,” a 16-knot vessel, made the trip around 
Cape Horn at about 14 knots an hour, and the new 
Baltic ships, as we have said, are 18-knot vessels. If 
the fleet is able to get away, as announced, in June, it 
should reach the Far East by August. If, on the ar- 
rival of the fleet, Port Arthur and Vladivostock are 
still holding out, the naval war will take on an in- 
terest, for which it will be scarcely possible to find a 
parallel in naval history. Will Admiral Togo, realizing 
that the approaching fleet is more powerful than the 
one which he has been blockading these many 
months, gather his eight armored cruisers before Port 
Arthur, and go with his battleships and destroyers to 
meet the Baltic fleet; or will he dispatch his torpedo 
fleet, bidding his captains risk everything in a des- 
perate night attack in the open? Or will Makaroff 
make the first move by a determined dash from Port 
Arthur, to effect a junction with the relieving force? 
Should a junction be made, Russia would have eleven 
battleships against Japan’s six. 

It is evident that, as far as Russia concerned, 
the fate of Russia’s navy depends upon the ability of 
Makaroff to hold Port Arthur for the next few months. 
Should it fail and the blockaded battleships be de- 
stroyed, there would be nothing left for the Baltic fleet 
but a prompt return to European waters; for without 
the naval bases of Port Arthur and Vliadivostock to 
fall back upon, it would be merely a question of time 
before this fleet would be run down and overpowered 
by the victorious enemy. 

ot 8 oe 
AN INTERESTING BALANCING FEAT. 

An interesting feat in equilibration is performed by 
William Sprengel, a Western cowboy. Upon a spiral 
tower with a runway 160 feet in length and 16 inches 
wide he ascends and descends, standing upon a large 
wooden ball. This ball he rolls with his feet, keeping 
it in the center of the runway. The runway is 
veneered wood and perfectly flat. The greatest in- 
is 4%, feet in 20. The ball is 28 inches in 
diameter and weighs 80 pounds. In ascending, Mr. 
Sprengel is said to be pulling 150 to 160 pounds, and 
in coming down is holding back from 75 to 80 pounds. 
After reaching the top of the tower, before descending, 
he rolls the ball out and back upon a perfectly flat 
imitation cable 50 feet in length. At all times his 
eyes are kept steadily upon the ball. Ten minutes are 
required to make the entire trip up the tower, out on 
the cable, and back to the ground. The feat has also 
been performed in Europe and in Cuba by Achille 
Philion, the originator of the act and the owner of the 
paraphernalia. Sprengel is his successor, and has been 
doing the act about a year.—W. Frank McClure. 
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The Problem of Columbus. 


H. W. Chapman in Phil. Mag. determines complete- 
ly the motion of an egg-shaped body (symmetrical 
about an axis and with a hemispherical end) on a 
perfectly rough horizontal plane. The results show: 
(1) That the axis of an egg-shaped body would not’ 
rise toward the vertical unless, when its axis is hori- 
zontal, it receives not only a spin about the vertical, 
but also a rolling motion round its axis; (2) that even 


when so spun, it is very ‘improbable that its axis 
would rise to the vertical. The rising observed in the 
case of smooth wooden eggs is connected with the 


phenomenon of limiting friction, and a rough cement 
egg rose only with difficulty, and usually remained 
oscillating between two as required by the 
theory for a perfectly rough egg. 
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IMPROVED HOSE-NOZZLE. 

In the accompanying illustration we show an im- 
proved form of hose-nozzle invented by Mr. Charles 
L. Sankey, of Engine Company 7, Yonkers, N.Y. This 
hose-nozzle is so constructed that the plug of the valve 
will be operated by a cam lever arranged to bring the 
waterway Or passage opening in the plug in registry 
with the water passage in the body of the nozzle, and 
to admit the waterway of the plug to be automatically 
carried out of such registry. The cam lever is also 
so arranged that it will remain in either position in 
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IMPROVED HOSE-NOZZLE. 


which it is placed until purposely moved, enabling 
the nozzle to be set for the free delivery of the water 
for an indefinite period of time without attention, or 
the supply of water to the tip of the nozzle to be con- 
veniently and instantly shut off when desired. As 
shown in our illustration, the tip and the neck of the 
nozzle are threaded into opposite sides of the spherical 
body portion. The body of the nozzle is vertically 
traversed by a chamber in which the valve plug is 
adapted to slide. A coil spring bearing against a 
washer on the bottom of the plug serves to ho!d the 
plug normally in its lowest position. At its upper end 
the plug is slotted to receive a cam, which is also 
seated in a groove in the top of the body of the nozzle. 
The cam is held in place by a pin passing through a 
slot therein, and driven into the members of the bifur- 
cated portion of the plug. The valve is operated by 
means of a handle, which projects from the cam. 
When it is desired to open the valve, the handle is 
turned to a horizontal posttion, and the plug is forced 
to rise by the pin acting in the cam slot, which brings 
the opening in the plug into registry with the bore in 
the body of the nozzle. Whenever it is desired to cut 
off the flow through the nozzle, it is simply necessary 
to throw the handle upward, when the spring will 
force the plug down to the position illustrated. 
_ >-+eroe — 
IMPROVED CALIPERS 

A patent has recently been granted to Mr. William 
A. McDonald, of Garfield, N. J., for an improvement 
in calipers which affords many advantages over the 
crude instruments now generally in use. The im- 
proved calipers can be used while the work in the 
lathe is running, without danger of altering the size 
set on the calipers, thus saving the time of stopping 
and starting the lathe, as would be necessary with 
other types of calipers. When set to the size wanted 
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the calipers may be made to indicate how much larger 
the piece is than desired without the size already set 
being changed. As illustrated herewith, one of the 
caliper arms is formed of two members, A and B, 
which are pivoted together near their upper ends. 
A lever C is pivoted to the lower end of arm A and 
also at its lower end to member B, while at its upper 
end it carries a flat spring EZ which presses against 
an ear on member A, thereby holding the member 8 
in the normal position indicated in Fig. 1. When in 
this position the member B presses against the stop 
formed on the inner edge of the member A. A pointer 
lever D is also pivoted to the member A in such posi- 
tion that it will be engaged by the upper end of the 
lever C. Whenever the member B is moved out of 
normal, as shown in Fig. 2, this pointer indicates on 
a scale the amount of this movement, and, due to the 
compound leverage, a movement at the caliper points 
will be multiplied about eight times on the scale, thus 
virtually supplying the calipers with a micrometer 
attachment. In use the points of the calipers are 
brought slightly closer together than the measure de- 
sired and the thumb screw on the main joint is 
screwed up as tightly as possible. Then, with the 
pointer moved into engagement with the lever C, the 
points are passed over the object which it is desired to 
measure. This will move the pointer slightly to the 
left and the adjustable scale is then set, bringing one 
of the marks on the scale in line with the index point. 
Now, in passing the points of the calipers over the 
work in the lathe, the index hand will show just how 
much larger the work is than desired by moving past 
the mark on the adjustable scale, or if the object is 
smaller than desired the index pointer, which had pre- 
viously been set into engagement with the lever C, 
would not reach the mark set on the scale. In this 
way one can measure anything larger or smaller thar 
the work desired and to a much finer degree of ac- 
curacy than with calipers now in use. 
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A Novel Life-Saving Boat. 


James Mitchell, Sr., of Arrow River, Manitoba, Can- 
ada, is the inventor of a novel life-saving boat, which 
has more than once been made the subject of a note in 
this journal. Mr. Mitchell sends us two certificates, 
issued by the Naval Assistant's office at Halifax, in 
which some interesting tests made with tae lifeboat 
are described. In November, 1902, a lifeboat was built 
according to Mr. Mitchell's plans, which was made the 
subject of rigorous tests. She carried about 1,200 
pounds of ballast in addition to five men on the 
thwarts, in the bottom of the boat. She was par- 
buckled over, and righted very quickly and satisfactor- 
ily. A boat, similar to this, was ordered by the Do- 
minion government for the fishery protection cruiser 
“Acadia.” She was tested without any ballast what- 
ever, with only three men on board, who heid on to 
the thwarts. When parbuckled over, she righted at 
once. The Naval Assistant gave it as Lis opinion that 
the Mitchel! lifeboat was thoroughly self-righting with- 
out ballast. Admiral Rivet, of the French flagship 
“Tage,” made a test on July 28, 1903, on which occasion 
the boat was launched from a wharf 14 feet 6 inches 
above the tide level. The boat took the water end-on 
with a crew in her, was immersed about one-third of 
her length, and then floated on an even keel. 

rt Oo 
WINDMILL WITH REVERSING ATTACHMENT. 

We illustrate herewith a new type of windmill, which 
is so arranged that its direction of rotation may be 
reversed whenever desired. The shaft of the wind- 
wheel lies transversely across the path of the wind, 
and it carries a drum on which radial blades are ar- 
ranged like the blades of a paddle-wheel. A shield 
which is placed to windward of the wheel serves to 
cover either the lower or upper half of the wheel, ac- 
cording to its position. This shield is supported by 
two ropes, each of which is secured at one end to the 
top of the shield, and at the other end to the bottom 
of the shield. The ropes pass over pulleys at the top 
and bottom of the shield frame, and also over two 
pulleys keyed to a shaft which lies directly under 
the windwheel. Loosely mounted on this shaft is a 
sleeve, to which rotary movement is imparted from 
the windwheel by means of belt and pulley connection 
therewith. This sleeve carries at one end a cone, which 
forms one member of the friction clutch, the other or 
cup member being secured to the pulley shaft. Now, 
with the shield in the lower position, the wind will 
strike the upper blades of the windwheel and, if it is 
desired to shift the position of the shield, a cord is 
pulied which, through the medium of a forked lever, 
as illustrated, throws the friction cone into engage- 
ment with the cup, thereby imparting rotary move- 
ment to the pulley shaft and drawing the shield to its 
upper position, when the wind will strike only the 
lower half of the wheel, thus reversing the direction 
of its rotation. Now, when next the cord is pulled, 
the pulley shaft will rotate in the opposite direction 
lrawing the shield to its 'owest position. In opera 
tion, the instant the shield reaches the desired posi 


tion, the operating cord is released, whereupon a 
spring, acting on the forked lever, will throw the clutch 
members out. of engagement. At the same time an- 
other cord is pulled, which is connected to a brake 
band that encircles the cup member of the clutch. 
This serves to instantly stop the rotation of the -pui- 
ley shaft. Mr. William A. Butler, of 927 Market Street, 
San Frar cisco, Cal., is the inventor of this windmill, 
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CONVENIENT ATTACHMENT FOR BIRD CAGES. 
A recent invention provides a very convenient means 
of removing the paper in the bottom of a bird cage 
and replacing it with a new strip. The arrangement 








COMVENIENT ATTACHMENT FOR BIRD CAGES. 


is such that if desired the paper may be changed with- 
out removing the cage from its suspending hook. Aas 
shown in the accompanying illustration, the bird cage 
is provided with two downwardly-extending hangers, 
which also serve as legs for the support of the cage 
when it is placed on a table or the like. These hang- 
ers have inwardly-extending slots that terminate ‘” 
depressions which form bearings for the spindles of 
a paper-roll holder. The paper from this roll extends 
over one edge of the cage and thence along the bottom 
of the cage to the opposite edge. At the point where 
the paper enters the cage a hopper is secured ia which 
fine gravel is stored. When it is desired to change 
the paper in the cage the soiled strip is drawn out and 
torn off on the edge of the cage bottom, which is 
sharpened at this point. The fresh length of paper 
which is thus brought into the cage is covered with 
a thin layer of gravel which is fed out of 4 slot in 
the bottom of the hopper, Thus, by a single and very 
simple operation, the cage is cleaned and refitted with 
fresh paper and gravel. The hopper for gravel is 
held in place merely by two hooks, and can therefore 
be removed when desired. The paper holder also can 
be readily removed, owing to the slots which connect 
with the bearings. This affords a quick method of 
replacing the roll with a new one when the paper ts 
exhausted. Mr. Joseph A. Quelch, of 331 Manhattan 
Avenue, Brooklyn, New York, is the inventor of this 
improved bird cage. 
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ODDITIES IN INVENTIONS. 

FastTentne Device ror Oversiors.——Uniess one’s over- 
shoes fit very snugly it is often quite difficult to keep 
them on the shoes when walking over muddy roads 
As the same person often wears shoes which vary 
greatly in shape, it is sometimes impossible to find a 
single pair of rubbers which will fit them all snugly. 
The simple little clip which is shown in the accompany- 





FASTENING DEVICE FOR OVERSHOES. 


ing tMustration should therefore be found very useful 
to many people. It consists. of a metal strip provided 
with a tongue which fits tnto a pocket formed at the 
heel of the rubber on the inner surface. The upper 
édge of this clip presses against the back of the over- 
shoe while a second or locking tongue fits into the 
crease formed between the heel and the upper of the 
shoe, thus securely fastening the overshoe in place. 
When it is desired to remove the overshoe it is simply 
necessary to apply pressure against the heel, which 
serves to flex the locking tongue out of engagement 
with the crease 

Trou.ey Wueet.—New forms of trolley wheel are 
constantly being patented, showing that the trolley 
problem has not yet been satisfactorily selved. One 
of the latest forms is shown herewith. In this con- 





TROLLEY WHEEL. 


struction it will be observed that the trolley wheel is 
covered by two shields which are independently ro- 
tatable on the trolley shaft. These shields are formed 
with hooked members which overhang the trolley wire 
and prevent it from slipping off the trolley wheel. The 
shield pieces are normally held in the position illus- 
trated by two coil springs on the shaft. If, under 
extraordinary conditions, the wire should leave the 
trolley, in repiacing the wire the shields would move 
apart against these springs under the pressure of the 
wire bearing against the curved edges of the hooks 
Bievene wirn Rowirne ArracumMent.—Rowing en- 
thusiasta will find in the bicycle illustrated herewith 
a very excellent and delightful means of exercising 
their muscles at times when rowing is unseasonable. 
The saddle of this bicycle is mounted on trucks which 
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are adapted to run on two horizontal bars of the bicy- 
cle frame. The bicycle is driven by a reciprocating 
movement of the handle bar in a manner simulating 
that of rowing. A cord connects this handle bar with 
the rear bicycle wheel which is rotated by the common 
paw! and spring mechanism. The handle lever is ful- 
crumed at its lower end in a universal joint. On 
twisting the handle bar in one or the other direction 
the front forks are, by means of cord and pulley con- 
nection, turned in the corresponding direction, thus 
affording a means for steering the wheel. Two foot 
rests are provided on the front forks and are so ar- 
ranged that by pressing down the toes a brake will be 
set on the rear wheel. 

FireMan'’s Svurr.—mThe type of fire which is most 
dreaded by firemen is that in which volumes of sti- 
fling smoke and noxious gases areemitted. To enable 
firemen to successfully cope with fires of this kind 
a Colorado inventor has designed a type of garment 
resembling a diving suit which we illustrate herewith 
This garment is composed of gas-tight material which 
hangs from the helmet and is strapped about the man's 
waist. The garment is formed with sleeves which are 
tightly secured at the wrists to prevent entrance of 
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SUIT FOR FIREMEN. 





smoke or gases. The air within the garment is kept 
pure by means of proper chemicals stored in a box on 
the man's back. A glass-covered opening is placed di- 
rectly in front of the fireman's eyes, and light is fur- 
nished by an electric lamp secured to the outside of 
the garment. This arrangement enables a fireman to 
work with impunity in places where otherwise it would 
be impossible for him to remain on account of the 
gases and smoke. 

EvectrricaL INSTRUMENT FOR CauTERY.—We show 
herewith a simple form of electric switch which will 





ELECTRIC INSTRUMENT FOR CAUTERY. 


facilitate the use of electricity for cauterizing pur- 
poses, particularly in the nostrils, mouth, and throat. 
This instrument is arranged somewhat in the form of 
a revolver, so that it can be conveniently held in the 
hand. The current may be turned on or off at will 
by pressing the trigger. From our illustration it will 
be observed that the trigger forms one arm of a bell 
crank whose other arm, when the trigger is operated, 
serves to press a contact spring into engagement with 
the contact plate, thereby closing the circuit to one 
of the cauterizing wires, the other being normally 
connected to the battery. The cauterizing wires are 
held in binding posts and can be readily removed and 
replaced by wires of different shape and size when de- 
sired. The construction and shape of the instrument 
is such that it will not interfere with the operator’s 
view when performing the cauterizing operation. 
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Brief Notes Concerning Patents, 


Thaddeus A. Neeley, of Muncie, Ind., the inventor of 
the roller skate, expired on December 4 at his home, 
in the 60th year of his age. He was for many years 
engaged in the manufacture of the roller skates. 

Albert A. Honey, a resident of Chicago, Ill., and the 
inventor of the underground trolley system bearing 
his name, died from a stroke of paralysis at the Chi- 
cago Union Hospital early in December. He was an 
old-time telegrapher and was one of the first three 
operators employed by the Associated Press in that 
city. He was afterward employed by the Union Pa- 
cific and the Northern Pacific roads. Up to a few 
months before his death he was the president of the 
Magnetic Equipment Company, but was compelled to 
resign on account of ill-health. 


A hinged trolley harp, the object of which is to facili- 
tate the removal and replacement of the trolley wheel 
of electric cars, has been invented by Thomas Kelch, 
the master mechanic of the South Covington & Cincin- 
nati Street Railway Company, and is regularly used on 
the cars of that company. By removing the cotter at 
the side, one arm of the hinge may be opened and the 
wheel slipped from its bearings and another put in 
its place. The work of changing a wheel can be done 
in one-fifth the time required with the ordinary 
harp. It is adapted for use with almost any kind of 
wheel and there is no space for the wire to get between 
the harp and the wheel. A copper spring carries the 
current from the wheel to the pole. 


The solar salt industry, which at one time was a 
great business in Onondaga County, N. Y., has been al- 
most wiped out by the competition from the West, 
but there are still in operation in New York a few 
plants where salt is obtained by the solar process. 
In this industry it is necessary frequently to manipu 
late the covers of the vats wherein the brine is in the 
course of evaporation, and as the vats are quite num- 
erous, the services of many man are required for this 
work. Judge William G. Cady, of Syracuse, has re- 
cently invented a method of operating these covers by 
horse power, so that one animal and a boy can move 
160 covers in six minutes, This represents the work 
of ten men. It is estimated that this device represents 
a saving of ninety per cent in the labor empleyed 
around one of these establishments. It is said that it 
will be the means of reviving the old industry in this 
part of the counfry. 


A Manchester printer has devised a machine of 
wide value to the printing trade. This comprises a 
cheap, reliable, automatic system for feeding the paper 
to letterpress printing, lithographic, ruling, and other 
machines. Hitherto this work has had to be accomp- 
lished by hand labor, but by this machine the serv- 
ices of the unskilled hand-feeder are dispensed with 
altogether. This automatic feeder will do in ten days 
the same amount of work that takes twelve days to 
do by hand. The invention is of the most simple con- 
struction, having no delicate or complicated working 
parts to get out of order. It can be adapted to every 
kind of press, ruling machine, and folding machine, 
and will feed any size and quality of paper, one sheet 
at a time, and no more. Should it, however, owing to 
bad paper, chance to take two sheets or, on the other 
hand, fail to take a sheet at all, both the feeder and 
press would instantly stop dead together. It can be 
put into gear and out of gear in a second, enabling 
the press to which it is attached to be used for hand- 
fed runs when required and is unfailingly accurate in 


its register 


A short time ago the work of demolition of the great 
Burden water wheel at Troy, N. Y., was commenced, 
but the action aroused such a great amount of opposi- 
tion that the work was stopped, and an effort is being 
made to have the wheel restored and allowed to stand 
to the memory of Henry Burden, who was its designer 
and builder, and whose iron mill it operated for many 
years. The wheel is said to be the largest construc- 
tion of the kind ever erected and therefore it has a 
double interest. The wheel is sixty feet in diameter 
and twenty feet wide. It has thirty-six huge buckets. 
The journals of the great wheel are 16% inches in di- 
ameter and 18 inches long and it has 264 spokes, each 
144 inches in diameter. The wheel was first put into 
operation in 1849 and ran almost continuously until 
1895, when the works were abandoned. Making two 
and a half turns per minute, this wheel ran the entire 
plant, which consisted of one rotary squeezer and muck- 
bar train, five $-inch trains for rolling horseshoe and 
rivet iron, five or six rivet or spike machines, about 
thirty punching machines, machine shop, roll lathes, 
shears, and other machinery called for about a rolling 
mill. At this plant Henry Burden invented and im- 
proved a number of processes. The most important 
and the one for which he is chiefly known is the horse 
shoe-making machine, which was one of the greatest 
inventions of the time. Burden also invented the rot- 
ary squeezer, which is in use in all mills where iron is 
made by the puddling process, 
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2 ee A GA AI A SOMERS AA 
RECENTLY PATENTED INVENTIONS. 
Heating. 


SMOKE-CONSUMING FURNACE,—J. 
Harris, Nashville, Tenn. The invention re- 
lates to smoke-consuming furnaces such as 
shown and described in the prior Letters Patent 
granted to Mr. Harris. The object of this in- 
vention is to provide a furnace arranged to in 
fuel in the 
fire-box and combustion-chamber by the intro- 
duction of heated air into the front top portion 
of the fire-box and into the combustion-chamber 
at the bridge-wall. 


sure a complete combustion of the 


Machines and Mechanical Devices, 


CENTRIFUGAL MACHINE. J. H. Osrran- 
per, Ticonderoga, N. Y. This machine is de- 
sulfite, pulp, paper, and 
chemical fiber mills. The invention relates to 
improvements in centrifugals particularly 
adapted for use in pulp or chemical fiber mills 
for separating liquor from pulp, an object 
being to provide a centrifugal of simple con- 
struction and by means of which the work may 
be quickly and thoroughly done. 

BENDING-MACHINE.—W. VANDERLINDEN, 
Lansing, Ill The intention in this case is 
to provide a hand-machine for bending iron 
rods or bars to form eyes or angles of any 
degree in a very simple and effective manner, 
the machine being durable in construction, 
easily adjusted for different work, and adapted 
for hand use on an anvil or other support. 

MACHINE FOR STAMPING SOAP, ETC 
L. L. Conway, Louisville, Ky In this patent 
the improvement 


signed for use in 


relates to an apparatus for 


stamping a name or device on soap simul- 
taneously or practically simultaneously with 
the operation of cutting the soap into cakes 


or bars. The soap may be stamped at any 
interval on the 


apparatus that cuts the 


desired same table and by 
practically 
soap into bars. 

HAT-SHAPING MACHINE.—M. A 
New York, N. Y In the present instance the 
invention relates to improvements in machines 
for shaping or forming hats of felt, straw, or 
other fabric, the object claimed by the in- 
ventor being the machine by 
means of which bell-crown bats may be rapid- 
ly and uniformly shaped. 

GUIDE FOR SEWING-MACHINE HEM- 
MERS H. BLaskorr, New York, N. ¥ Mr. 
Blaskopf's invention improved 
means for guiding and simultaneously curling 
a plece of fabric as it is drawn into a hem 
fabric 
machine the services of an 
required, the device being 
to this extent automatic 

MACHINE FOR REPAIRING DRILLS 
J. J. Brossorr, Granite, Mont. Briefly stated, 
this Invention comprises means for cutting and 
shaping the bit of the drill so as to repair any 
break therein and to sharpen the dulled cut 
means of the apparatus in 


the same 


CUMING, 


provision of a 


relates to an 


mer or feller so that after the is once 
inserted into the 


attendant are not 


ting edges Ity 
volved these operations may be 
the drill accurately and quickly by 
power, and thus a decided advantage 
hand-work Is attained 


performed on 
machine- 
over 





Of Interest to Farmers, 


Lincoln, Ill. 
construction 


CORN-CUTTER.—T. J. Love, 
Mr. Love's aim is to provide a 
adapted to operate between two standing rows 
of corn and provided with means for cutting 
the corn, for holding it as cut, and constructed 
to admit the adjustment of the cutting 
out of position for use when it Is desired to 
pass by the shock of corn without cutting the 
which is meant the four hills 


devices 


gallas-hill, by 
not cut, but are tied together to set the shock 
against. 

COTTON - CHOPPER ie H. WaALtTers, 
Springfield, Mo In this case the object is to 
provide a machine that can be driven along a 
field having rows of cotton-plants or the like 
and which will have one or more rotary chop- 
pers that are rotated from the wheels of the 
machine and which will effectu 
plants along the row or rows at or below the 
either at regular In 
desired num- 
plants 


ally sever the 


surface of the ground 


tervals in the rows, leaving the 


ber of plants standing, or remove the 


entirely along the row or rows, 


Rallways and Their Accessories, 
RAIL L, Tork, BZ 


Mr. Steinberger’s invention relates to improve 
and more particularly to third 
purpose of distributing 


Sretnnercer, New 


ments in rails, 
rails employed for the 
currents to moving vehicles of varl- 
It relates to several distinct means, 
features 


electric 
ous kinds, 
and more particularly to 
whereby the rail is made free to move relatively 
to its supports 

TRACK STRUCTURE L 
New York, N. Y. This struectgire Is particu- 
larly adapted for use for distributing electric 
current In the capacity “third 
rail.” The more special object is to produce 
a rocker to lx 
allow the section to rock In a lateral 
minimum the 


certain 


of a so-called 


applied upon a rail-section, so 
as to 
direction and to 
bearing surface upon the rail rests, 
the friction of the rail on its supports, and 


reduce to a 


in consequence providing a means for the easy | 
}a construction 


movement of the rail longitudinally and trans- 
versely during expansion and contraction of 
the rails, 


| 


Steam Engineering. 
STRAINER.—F. G. Brown, Sheffield, Ala. 


|The object of the present Invention is to pro- 


STEINBERGER, | 


lessening | 


jing and cutting of parts. 


vide a strainer, more especially designed for 
use on vertical water-feed pipes for locomo- 
tives and other machines and devices and ar- 
ranged to properly strain the water or other 
liquid flowing through the feed-pipe and to 
allow of readily cleaning the strainer of ac- 
cumulated trash or other impurities. The in- 
vention relates to strainers such as shown and 
described in a former application for Letters 
Patent of the United States, by this inventor. 


Of General Interest, 

FOLDABLE CONVEYER.—J. H. Torney, 
Buffalo, N. Y. This conveyer is designed to 
expedite the handling of freight and reduce 
the manual labor of handling; to enable the 
cargo of a vessel to be loaded or unloaded 
through the upper-deck hatches, thus saving 
in transporting freight through gangways; to 
minimize the Hability of damage to the freight, 
particularly frail packages; to compensate for 
the draft of the vessel during loading and un- 
loading, and to provide for folding the ap- 
paratus in compact relation to a warehouse 
when not in service. 

DRILL-CHUCK.—-E. R. Smirn, Oneida, N. 
Y. This invention relates to chucks in which 
a pair of jaws are mounted to slide toward 
or from each other on the operator turning 
a screw-rod having a right and left hand thread 
in mesh with the jaws. The object is to pro- 
vide a cluck having a supplementary device 
for engaging the gripping-jaws to insure an 
exceedingly strong and firm grip of the jaws 
on the drill or other tool to be held in the 
chuck. 

GAS-ENGINE COOLER.—C. E. SHAMBAUGH, 
Lafayette, Indiana.. Mr. Shambaugh's Iinven- 
tion relates to gas-engine coolers, more 
definitely stated, improved means whereby In- 
creased radiation of heat is effected, The 
construction comprises radially-disposed plates 
seated in longitudinally-arranged grooves in 
the cylinder, the said plates being grooved 
lengthwise thereof on opposite sides, the ribs 
between the grooves having series of transverse 
projections formed by struck-up portions, 

BOTTLE-SEAL)}—A. R. Roperrson, Pass 
Christian, Miss. To prevent tampering with 
the contents of a bottle, the device embodies 
the combination, with the neck which is adapted 
to receive a cork and formed with two annu- 
lar bends on its outer surface, of a frangible 
cap, and a corrugated locking-spring adapted 
to lie between the beads on the neck and 
within the cap, so as to contact, thus holding 
the cap in place. Once seated, the cap can 
only be removed by breaking It away, and It 
is purposed forming the cap with an annular 
weakened portion to facilitate its fracture, 

MANUPACTURING ORE BRICKS.—-J. 
KoreNntcer, 25 Aachenerstrasse, Cologne, Ger- 
many. The process in this invention comprises 
manufacturing weather-proof bricks for smelt- 
ing purposes from sandy ores or ore-dust, ore 
residues, tunnel-dust, burnt fron and copper 
pyrite residues and from similar material, 
which consists In mixing materials which are 
to be submitted to the process in a dry condi- 
tion with lime, magnesia, and borax and in- 
timately mixing the resultant mass with dilute 
crude sulfuric acid, then pressing and molding 


the mixture and drying the resultant bricks. 
A smelting-brick consisting of ore material, 
lime, magnesia, borax, and diluted sulfuric 


article of manufacture. 

DEXTRIN.—G. Rey- 
Paris, France. Mr. 
Reynand’s process consists, essentially, in di- 
luting the material to be treated in twice its 
weight of water and in heating the resultant 
mass under pressure in a digester at a tem 
perature of 160 deg. to 220 deg. centigrade 
for an hour and a half In this heat the 
cellulose and the amylaceous matters of the 
become converted into dextrin 
which is capable of advan- 
ordinary dextrin in its 
reason of its lower 


acid, is a new 
MANUFACTURE OF 


natp, 5 Rue Salneuve, 


peat treated 
or achroodextrin, 
tageously replacing 
industrial applications by 
density. 
BINDER. J 
Texas. One of the 
present invention Is to provide a device which 
will securely bind and retain a number of 
loose leaves, the structure of such a_ binder 
enabling it to be readily attached to and 
removed from the packet of leaves. It apper- 
tains particularly to a temporary binder for 
cash-books, diaries, etc., capable 
folded and carried in the 


Worth, 
principal objects of the 


MontTcoMery, Fort 


order-books, 
of being rolled or 
pocket 

ELEVATOR.—D. EF. Conpox, San Francisco, 
Cal The invention relates to spiral elevators 
as shown and described in the former Letters 
Patent granted to Mr. Condon The object 
is to provide an elevator for use in all classes 
of modern business buildings in which large 
crowds of people (and freight, etc.) have to 
be carried to, from, and between floors In the 
safest and most expeditious manner, the ele- 
vator being arranged for continuous travel 
of the cars from one floor to another, and 
enabling the passengers to readily leave or 
enter cars at any floor. 

BEARING FOR ELEVATOR-CARRIAGE 
ROLLERS.—J. Barrerr, New York, N. Y. The 
object in view in this instance is to provide 
which minimizes friction on 
the engaging surfaces, thus preventing bend- 
A further object is 


American 


to so construct the parts as to produce a 
strong and light structure, owing to the fact 
that it Is not necessary to cut away the stiles 
of the elevator-carriage to any material ex- 
tent in order to mount the rollers thereon, 


Please state the name of the patentee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 


THIS COLUMN CA Y¥.—You 
for certain cre articles 








a wie 
name address of the desir- 
Sines iu every case te mecee- 
sary to give the number of the inquiry. 
MUNN & CO. 





Marine Iron Works. Chicago. Catalogue free. 
elnenttz Ne, 53 6.—For firms having for 
- , ens small cranks! 
from 2 feet 8 inches throw. 
AvUTOs.—Duryea accel Reading, Pa. 
i oF ey 
Pra ny 8 og E262. 4 in diameter a hey ry 
tops of screw top cams to make ¢ the top ew 
“U. 8." Metal Polish. Indianapolis. Samples ja 
Inquiry Ne. 5348.—For closed circuit 
nquiry primary 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry Ne. 5. a heer: spring motor 

with movernor to ony + fight: machine ¥ 

American inventions negotiated ‘. Europe. Wensel 
& Hamburger. Equitable Building, Berlin, Germany. 


In 53540.—For wakers of forges. drills, 
arifingy machtings” rubber valves, pulleys. Fairbank 
scales, garden and forks. 


oi ‘the 


The owner of a pont ponatsid desires to dispose 
& part interest to a practical man. Address Sanford 
ian Patchogue, L. I. 

uiry Ne. 5351.~ For makers of advertising 
on tres in large q titles. 

ta" Send pra ok complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 
New York. Free on application 
wenn uiry Ne. 5352.—For an electric plant of about 

ht capacity. 

Fine machine work of all kinds. Electrical instru- 
ments a specialty. Models built to order. Page Ma- 
chine Co., 812 Greenwich Street, New York. 

Inquiry No. 5353.— For a naphtha or gasoline 
launch, to hold Wto 12 persons. 

The largest manufacturer tn the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
= terms write to C. W. Parker, Abilene, Kan. 

ant "7, Ne. 5354.—For makers of modern wind- 
mills ‘or drainage and irrigation purposes. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc., 
Metal Novelty Works, 43 Cana! Street, Chicago. 

wiry, Ne. Seee--or makers of machinery for 
a Ly iy sterilizing it. 

The celebrated “ Hornsby-Akroyd” Patent Safety Ol 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of Kast 128th Street, New York. 

No. 5. mono makers of time detectors 
wiht a. also po A re 

Manufacturers of patent ain dies, metal stam p- 
ing, screw ciachine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, ) 
South Canal Street, Chicago. 


Inquiry No. 5357.—For makers of cutlery or par- 
ties doing such job work. 


WORTH INVESTIGATING. 
*An inventor who can improve on a small metal article 
for wearing apparel for ladies and men by a respon- 
sible firm. W. A.C, 
1008 New York Life Building, Chicago. 


Inquiry No. 5358. —For makers of furnitare, such 
as tron bedsteads, chairs, rockers, tables, etc. 


“The Household Sewing Machine Co., Providence, 
R. 1., is prepared to take on contracts for the manufac- 


accurate workmanship, in either machine shop, cabinet 
work, or foundry lines. Expert mechanics, designers 
and tool makers, Facilities unexcelled. Estimates 
' furnished on application.’ 


Inquiry Ne. 8880.—Vor makers of composition 
billiard and pool balls 


Ingalry Ne. 5360,.-For parties engaged in raising 
skunks. 


wlnepirn Be No. 5361.—For makers of smal! papier 





Inquiry No. 5362.—For a new or second-hand 
small gas balloon, capabie of lifting about ten pounds. 


Inquiry No, 5363.—For makers of fans, buzz fans 
| operated by water power. 


| Inquiry No. 5364.— Yor makers of pleasure Jaup- 
ches (gasoline) I7 or 2 fee 


+ Inquiry Ne. 5365,.—For makers of tin toys. 


ulry No. 5366.—For makers of advertising 
ee of every description, of celluloid, enamelled 
iron, stam ped tin, founded brass name plates, etc. 


Inquiry pe 5367.—For makers of or dealers in 
sipbon pum 

Inquiry oa —For a small family ice ma- 
chine which makes pounds of ice. 


Inquiry No. 5369.—For small casiings for boat 
engines and motors, of 2 to 5h. p, 


Inquiry Fe. D tenatinand makers of metal and cloth 
button mach 


Inquiry No. ‘aie makers of carrousels or 
riding Bing 


inautry Ne, 5372.—For an outfit of archery 
cou 


airy No. 5373.—Yor makers of small articies 
all le for canvassing. 


Inquiry Ne. —For manufacturers of card 
omboosine and “ats beveling machines. 


leoutes J No. 5375.—For manufacturers of pneu- 
matic 


Inquiry Ne. 5377.—For makers of headless steel 
hat pine. 
Inquiry Ne. SO7E.—Tor makers of castings of 
every description 
Inquiry Ne. §299.—¥or the maker of a machine 
a v 


for producing qu figures on plain oak lumber. 


Inquiry No. 4 etd makers of gasoline or hot 
air engines of about }¢ h. 





Norz.—Copies of any of these patents will be | 
furnished by Munn & Co, for ten cents each. 


‘ ihre No. 5376.—For makers of gas engine cast- | 
ngs. 








ture of high grade mechunical apparatus, requiring | 


| most (or outermost) 














our not for 
References to rv articles or answers should 
Tits ce mye and Stas at cae ae 


addresses of houses manufacturing or carrying 
the same. 
Written Information tters of 
Coeeial - on ma af yectenl 
without remuneration. 
Scientific American referred to may be 
had at the office. ee 10 cents each, 
Books referred to. promptly supplied receipt of 





(9353) <A, T. J. says: 1. We say: 
“The man is «p in a tree.” 
in a well.” Does this not mean to say (and 
is it not really positively correct), “The man 
is outwardly, in a tree’? “The boy is inwardly, 
in a well”? I mean there are no such terms 
as “up” and “down,” only as we use the 
terms to express away from the earth's center 
and toward it. Am I correct? If “ap” and 
“down” are correct, then to one on the equator 
at neon the sun would be directly “up” 
(“above ;” and there is no such thing, likewise, 
as “above") and then at midnight the sun 
would be “down” (“helow ;" and there is no 
such thing, likewise, as “below"); and this 
would mean to say that the earth passed over 
and around the sun each 24 hours, or there- 
abouts. A. The words “up” and “down” refer 
strictly to the horizon about us, and to nothing 
else. Up is along a line drawn through the 
center of the earth and the point on the sur- 
face of the earth to which the matter refers. 
Up and down as you use the words referring 
to a tree and a well are used correctly. The 
sun at noon, to a person on the equator, ts 
directly up from the surface of the earth above 
the head of a man standing at that peint, and 
at midnight the sun ts directly down beneath 
the man's feet. We see nothing wrong in this 
use of words, nor is the use of them necessary, 
since other words can be used to express the 
fact. 2. Is there any proof that the earth trav- 
els around the sun as a man would walk around 
a tree, or that it passes around the sun as a 
rider “loops-the-loop”? Is not the sun simply 
“away” from the earth, or the two “separated,” 
without respect to “up” or “down”? A. The 
earth revolves around the sun In a year; that 
is, it occuples every point on the plane of its 
orbit in that time. 3%. Can this and similar 
problems be worked out by any rule? Given 
a section of a circle, say 13 feet from point to 
point along the curved line, and the curvature 
such that a straight line from point to point 
would measure 10 feet 9% Inches: required, 
the diameter of the circle if completed. A. We 
do not have at band the solution of the problem 
concerning the chord and are of a cirele which 
you request. It can no doubt be solved, but it 
is not the policy of this paper to devote space 
to mathematical problems, unless they present 
some unusual features or are novel. 4. What 
proof have we that the reason the Seas are 
salty is the emptying of streams into the oceans 
and seas from inland and no outlet, and not 
that there are vast salt mines whose upper- 
surfaces as washed ‘by 
the seas’ and oceans’ bottoms supply the salti- 
ness’ A. The proof that the salt of the ocean 
came from the land is briefly that the land 
contains large beds of salt, and that bodies of 
water which have no outlet are salt. There 
may be beds of salt under the ocean as you 
suggest, but it Is not necessary to suppose them 
to be there. The saltness of the sea water 
can be accounted for without this supposition, 


e 


jand if not necessary why make ft a part of 


the hypothesis anyway? No larger suppositions 


| should, be made than are necessary In any argu- 
| ment. 


(9354) P. 8S. asks: Will you kindly 
inform me whether a fish when put into a tuh 
of water will Increase the weight of the water 
as much as the fish weighs or not, and If not, 
what fraction of the weight of the fish will it 
increase the weight of the water? A. If a fish 
is put into a tub containing water, and no 
water runs over, the weight of the whole Is 
increased as much as the weight of the fish. 
The water takes the weight of the fish and 
carries It. The water rests on the bottom of 
the tub, and the weight of the fish Is thus trans- 
ferred to the bottom.of the tub, and the scales, 
on which the tub may rest. If the tuh is brim- 
full of water, and water overflows as the fish 


| is put In, the weight is not changed by putting 





the fish Into the water. The fish weighs the 
same as the water it displaces, as may be seen 
by the fish lying at rest In the water at any 
depth. 

(9355) E. 8. L. asks: Why does ice 
occupy more space than the same amount of 
water? What is the explanation of globular 
Nghtning? Why is the Internal resistance of 
several cells diminished by joining them im 
parallel? Why is not the B.M.F. increased? 
A. It is not known why water expands in 
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There few substances which | 


(ast iron and type metal are two others | 


freeszing are very 
do eo 
the same peculiarity, and which} 
man The cause of} 
understood The re 


connect 


ha ve 
important to 
not 
diminished by 


which 
are 
giobular 
sistance of 


very 
lightning Is 
batteries is 


ing them in parallel, because by this mode of 
connection the battery is reduced to a single 
cell of size equal to all the cells combined 
The current generated by each set of plates 
in sent out directly into the line, and joins 
the current of the other plates without passing 
from cell to cell The E.M.F. ta that of one 
cell, because there is but one cell The re 


sistance is that of one cell with plates as large 
as all the combined The larger the 
plates, the less the resistance of a cell 


Will you 
through 
Does the 
difference 
con 


plates 


writes 1. 
question 


(9356) W. L. G. 
kinJly ansewer the following 
the columns of your valuable paper’? 
the atmosphere make any 
in the advantage to be derived from a 
denser applied to a steam engine’ lo 
words, Is the advantage of a condenser greater 
at the sea level, where the air pressure is about 
15 pounds, than It is on a mountain, where the 
pressure is only The question does 
involve the efficiency of the engine in the 
bot simply the advantage 


weight of 


other 


10 pounds? 
not 
different 


locations, 





to be derived from a condenser A. The ef 
ficiency of a condenser is independent of at 
mospheric conditions, and depends only on the 
quantity and temperature of the condensing 
water, 2. Will a aon-condepsing engine give 
the same efficiency In a 10-pound atmosphere at | 
75 pounds boiler Pressure as it would in a| 
1f- pound atmosphe te at, SO: ppunds boiler pres- 
sure? A, The teripinal pressure in? & steam 
engine cylinder ts fot influeticed by differences 
in atmospheric preteure. Hence the efficiency | 
of the engine depends upon the ‘form of the tn- 
dicator card alone, save the matter of engine 
frietion, for the actual horse-power. The boiler 
efficiency may vary slightly with the atmos- 
pheric pressure, as water bells under 10 pounds | 
absolute gage pressure, at 193 deg. Fabr. Hence 
the actual pressure will be greater than indl- 
cated by the ordinary gage, and may thus con- 
tribute to the apparent engine efficiency 


(9357) F. A. E. asks: 1. Will common 
wrought-iron pipe 2% be 
suitable for a gas or kerosene engine cylinder 


inches in dlameter 


if machined to suit’ I mean, wil! it stand the 
pressure at the moment of combustion for a 
small power engine, and if not would steel 
tubing (drawn) be suitable’ A. . The tron pipe 
if extra strong grade will make a fair motor 
eylinder, but Is not as good as steel tubing. 
It should be extra strong to allow for boring 
out, and amply strong for the explosive 
pressure 2. Could you give me a formula for 


making five pounds of good bookbinder's paste 
that will keep for an indefinite time, say about 


one month? A A good paste to keep may be 





made by mixing with rye flour paste 10 per 
cent. good thin glue, hot, and then add 15] 
drops of carbolle acid %. Would ai steam! 
moter cycle be practical if .built compact 
enough to be portable on two wheels? 1 think | 
by using a fash boiler and a four-cylinder | 
engine of about 2 inches or 2% Inches, single- | 
acting, with about 2 inches or 2% inches | 
atroke A We do not think a steam motor| 
bicyele practicable There are too many} 
things to look after and keep your balance 
yet there are possibilities In that line Al 
steam motor bicycle somewhat similar to your 
idea for one has already been made and ts in 
use in France. A description of it was pub 
lished recently in the Motor Age 

(9358) H. 8S. P. asks Will you kind- 


ly give a satisfactory explanation of the well 


known fact that small amounts of water aid 
combustion, for example a forest dre burn 
ing green timber, steam injected into a fire 


hex to Increase combustion, or the pouring of 
water on a great conflagration 
Baltimore fre? In all of these cases we 
or understand that the of water 
ent increases the intensity of the fire 

it has been explained that water contain 
ing the elements of combustion is decomposed 
by the heat and the oxygen and hydrogen re 
wnife to produce the flame known 
This would be trying to the products 
of combustion and there no in 
crease of heat Others say oxygen 
of the water unites with the to form 
earbon monoxide and hydrogen, beth very com 
bustible with alr or oxygen But in this case 
the products of combustion are carbon di 
oxide and water and just as much 
water in the end as in beginning, per 
formula 


as the 
know 


such 


amount pres 


hottest 
burn 
would be 
that the 
carbon 


there tis 
the 


C+ UO & CO + Hy 

CO 4+ Hg + 20 (alr) & CO, + HO 
it taking as much heat and more to vapor 
ize and decompose the water than Is given off 

when its elements combine 

As steam will not begin to decompose under 
@ temperature of 1,000 deg. C., is It not a ques 
tion whether any amount of water will actually 
decompose under such beat as in an ordinary 
fire-box, or a conflagration? If such was the 
case, the aid to combustion, by water, would 
be Of a meebanical nature rather than a chem- 
What mechanical ald could it possi- 
biy give? It seems that small amounts of 
water would only lower the temperature of 
flame by subtracting the heat necessary 
Yaporize the water, A. We are aware 


|} no repairing; therefore less taxes. 
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d Roads 
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any 





Problem Solved 


THE INDUSTRIAL 


ESSENTIAL TO 


! 


WELFARE OF EVERY COMMUNITY 


It is said, by excellent authority, that fully 85% 
of the wear and tear on a stone or macadam road 
is caused by the feet of heavy steel-shod horses. 















10 Horses on Loose Sand 
or Mud Road 

6 Horses on Loose Gravel or 

Dirt Road 





2 Horses on 





Good Grave! 

Road 

a RESULT OF 
1 Horse on ACTUAL 
Good Macadam 


TRACTION 
TEST AT 
OMAHA 


1/6 Horse on 
Stee! Track 











This illustration is taken from the report of Hon. Henry I Budd, Commissioner of Public Roads, State 


| of New Jersey, 1902, and shows that there is six times more resistance or traction on 4 stone or macadam 


road than on a steel track. Reduce this resistance by adopting the steel track method of road construction 


and the horsescan then go smooth-shod or even barefoot without injury to the roadbed or themselves, 
Greater speed and drawing capacity. Needs practically 


Less wear and tear on team, wagon and harness 
Traveling, either by carriage, automobile or 


No mud, no dust. 
bicycle, made the essence of pleasure. 


THE STEEL TRACK HIGHWAY 





NO WOOD, NO BOLTS, NO BURRS, 5 METAL PIECES, INTERLOCKING AND INDESTRUCTIBLE 


UNITED STATES DEPARTMENT OF AGRICULTURE, 
OFFIce OF PUBLIC ROAD INQUIRIES, 
WASHINGTON, D. C., September tith, 1903. 
Ma. THOMAS H. GIBBON, 
Chief Engineer, Steel Highway Track Construction Co., 

DRAR SiR :>—I have just, received your letter of August 13th on my return to te office, after 
a long absence in the Northwest, and have looked through your thesis on steel highway track construction 
with much interest. For cheapness, simplicity and durability, I have never seen its equal, and have no 

doubt that you will be very successful in introducing your new steel highway track for general service. 

. * . > * . . . . >. . 


> 
Yours truly, MARTIN DODGE, Director 


|}rod is to 


The Steet Track Hicuway can be placed upon any road at a less cost 


per mile, upon a twenty-year guarantee, than the best macadam roadbed. 

A number of companies are forming to lay Sree, Track HIGHWAys in each 
State, and an unusual opportunity is thereby open for progressive parties to secure 
State rights. 


FULL DETAILS AND ESTIMATES ON APPLICATION. 


Steel Highway Track Construction Company 


OF AMERICA 


HOAE OFFICE 
758 Drexel Building, Philadelphia 


NEW YORK OFFICE 


114-118 Liberty Street 


dissoclate 
chemists Until 
water separ 
ordi 
very doubt 
combustion, 


fire is hot enough to 
shared by other 
demonstrated that 
into its constituent gases by 
fire we should consider it 
if water can be an aid to 


(9359) E. H. L. asks: 1. 1 water 
from an irrigation ditch for household purposes, 
and filter same through a 4-inch wall built of 
building brick laid in lime mortar 
Will such a filter arrest disease germs, and espe 
elally the germs of typhoid fever? A. Filtering 
the water of an irrigation ditch through a 
4-inch brick wail is not reliable for arresting 
typhoid bacilli If are the 
water should be boiled after filtering. 2. Two 
rifles with sights, 


open 
water is 
it is 
ated 
nary 
ful 


can be 
an 


use 


common 


such suspected, 


soldiers, using elevated 


shoot at a target across a river, say 500 yards 
distant A stands at the water's edge, while 
B stands on a bluff 200 feet higher, but the 


same distance from target. Should both adjust 
their gun sights for the same range? A. The 
rifle fired from the higher elevation should 
have a slightly lower rear sight than the rifle 
firing horizontally The force of gravity is 
less on an angular trajectory than hori 
zontal one; varying as the cosine of the angle 
from the horizontal range 


on a 


(9360) W. J. writes: Will you kindly 
advise through the columns of the 
AMERICAN what are the reasons given to prove 


SCIENTIFIC 


that perpetual motion or any mechanism to 
develop perpetual motion is an impossibility % 
Are mechanics and scientists satisfied that 
such a machine will never be made’ A The 
most potent of the practical reasons as to 
why perpetual motion in a mechanical sense 
cannot be obtained, is derived from the fact 
that during the past three hundred years the 
genius of the mechanical world has been di 
rected more or less to the solution of this 
problem, with many hundred failures and not 


a single success Theoretically there is no 


reason that motion of a body can be sustained 


without the total elimination of friction and 
resistance, much less to give out power under 
any condition, beyond the power originally 
contributed to start it in motion The origin 


of the perpetual motion idea dates back to the 


dawn of mechanical invention, when in = the 
ignorance and misconception of true mechan 
jeal principles, mechanical experimenters, like 
the alchemists, imbibed the idea of getting 
something from nothing Out of these feeble 
beginnings, a world of truthful facts have 


had a gradual development in the whole range 


of mechanical and chemical science, yet per 
petual motion and the transmutation of met 
als are just where they started, three cen 
turies since. Theories are floating concep 
tions that are oniy realized by facts, which are 
truthful and stubborn things. 

(9361) H. V. L. writes: Will you 


kindly answer the following questions through 
the columns of your paper? 1. In internal 
combustion motors, what is the ratio of the 
volume of the gasoline mixture before and after 
combustion * A. The volume of an explo 
sive mixture of gasoline and 


vapor au Is 


| somewhat less after explosion than the original 


volume at the same temperature and pressure 


The union of the hydrogen in the vapor ana 
the oxygen in the air forms a water vapor, 
which with the great heat of explosion is 


contributive to the pressure in explo 


When the exploded gases cool to 


largely 
sive motors. 


normal temperature, the water vapor con 
|; denses and so lessens the initial volume 2. 
About what is the temperature of the burnt 
gases at atmospheric pressure’ <A. The tem 





atmospheric 

extent by 
and the 
deg. F 


exhaust gases at 
considerable 
charge 
soo 


perature of the 
pressure varies to a 
the condition of the 
explosive temperature ; 
average temperature 3. What 
necessary for jump-spark ignition’ A 
ignition takes place at com 
pressures, but is with 
compressions 4 


primary 
probably 
is an compres 
sion is 
Jump-spark all 
pressive more positive 
the higher Will the 
ignite at a lower compression from a hot 
or wire’ <A. Hot-tube ignition requires 
pression sufficient to force the 
hot part of the tube, generally 
pounds and upward. A hot wire will 
charge at any pressure 5. Can you 
formula for computing the safe bearing 
of hardened balls as used in the 
of ball bearing jacks? A. An approximate 
safe load for hard steel balls is 20,000 pounds 
divided by the area of rolling contact in parts 
of a square inch 
(9362) G. G. G. 

in “Query” column of 
whether the primary purpose of a 
prevent a building's 
by allowing the induced charge to escape from 
the 


guses 
tube 
com 
charge to the 
from 30 
ignite a 
give a 
load 


steel caps 


Please tell us 
AMERICAN 
lightning 
struck 


asks: 
ScreNTIFIC 


being 


its point, or to quickly ground current 
after it has reached the house. While sev 
eral rods might materially lessen the attrac 
tion in the manner above stated, would they 
be at all adequate to conduct a heavy bolt 
to the ground? A. The primary purpose of 


conductor for 
light- 


disposed at 


as a 
struck by 
not 


rod is to act 

the building is 
authorities are 
present to consider that the action of a rod 
in discharging induced electricity into the 
alr and thus preventing a stroke in the build 
ing is Important. many rods would be 
required to produce much effect in this way 


(9363) E. M. F. writes I would be 


a lightning 
electricity, if 
ning The 


Too 


very much pleased if you would answer me 

in your “Notes and Queries” column of the 

ScienTiFic AMERICAN, why it is that the 
. 8 \ 











Scientific 


American 





\PRIL 9, 1904. 
blad ick} tutied in| Fy cae Ds Saepil B 
harpest blades are very quickly dulled in w 1E PRAXIS UND BETRIEBSKONTROLLE DER 
cutting cork’ <A. The elastic nature of cork Wood working SCHWEFELSAEURE-FABRIKATION. Fuer 


makes it necessary to draw cut in cutting 
cork, which is not usual in cutting wood. The 
draw cut tends to dull the edge of sharp 
cutting tools very quickly when cutting any 
kind of material. 





NEW BOOKS ETC., 

Gas AND Or ENGINE MANAGEMENT. By 
M. Powis Bale, M. I. Mech, E., A. 
M.1.C.6. New York: J. B. Lippin- 
cott Company. 1903. Pp. 110. Price 
$1.50 

The author of this handbook has previously 
published two similar books for steam engine 
users, which have been very successful; and, 
what counts for more, he had bad fifteen years 
experience with gas engines. The handbook 
gives a good many practical points regarding 
the care and operation of stationary gas and 
oil engines, and it also contains useful tables 
giving the calorific value of the various fuels 
ordinarily employed. 

Pasquale 

1904. 

Price 


L’INDUSTRIA Fricorirera. By 
Ulivi. Milan: Ulrico Hoepli. 
18mo. Pp. 168. Illustrated. 
40 cents. 

This small describes in detail the 
various methods used in producing cold and 
refrigerating purposes. The 


volume 


artificial ice for 
liquefaction of air and various gases is also 
thoroughly, and the different 
described The book also con 


treated quite 
processes are 
tains sixteen tables of value bearing on the 


subject treated. 


Easy LESSONS IN ARCHITECTURE. By 
Thomas Mitchell. New York: The 
Industrial Publication Company. 


1904. i2mo. Pp. 92. Numerous il- 
lustrations. Price 50 cents. 

This little volume is intended to give rudl- 
mentary instruction in architecture to all in 
terested in studying that most fascinating art. 
Each chapter consists of a number of ques- 
tions and answers on some particular style 
or branch of architecture from the earliest 
times down to the present. The arrangement 
of the text in classified questions and answers 
puts it in very concise form, and makes the 
contents of the book easy to grasp and to re- 
or second, edition ‘has 
American readers. 


member The 
been especially arranged for 
It will be found most useful to all who wish to 
main principles of 


present, 


know something of the 

architecture. 

An Historical and 

Drama in Five Acts. The 
Original in German Prose by Paul 
Heyse. The Translation freely adapt- 
ed and written in English Verse by 
William Winter. New York: The 
Macmillan Company. 1903. 

We shall not quarrel with Mr. Winter for 
having done Heyse’s religious drama into Eng- 
lish blank verse His rendering undoubtedly 
gains in dignity thereby. But we do seriously 
object to his having presented us with an ex 
purgated version, when no expurgation was 
necessary Winter's Mary is not Heyse's 
Mary. The German dramatist painted a strong 
picture of a woman exultantly sinful at first, 
bitterly penitent at the last The American 
translator robs her of every trait of wicked- 
ness, and allows her to weep through four acts, 
with nothing to Confessedly ig- 
norant of any knowledge of German, Mr. 
Winter presumptuously proclaims Heyse’s text 
devoid of poetical or spiritual merit. Those who 
are blessed with a more intimate acquaintance 
with Heyse's splendid prose than is Mr. Win 
ter, and who have not based their views on a 
“rough, literal translation,” will find the or- 
iginal a more virile play, with stronger dra- 
contrasts, than Mr. Winter would have 
us believe. 

PUBLICATIONS OF THE MISSISSIPPI HISTORI- 
caL Society. Edited by Franklin L. 
Riley, Secretary. Vol. VII. Oxford, 
Miss.: The MisSissippi Historical So- 
ciety. 1903. S8vo. Pp. 531. 

The present volume is composed of a num- 
ber of papers dealing with different phases of 
State history, and will certainly prove of in- 
terest to the historian and to residents of the 
State of Mississippi. There is an excellent 
chapter on the Mississippi floods by Dr. John 
W. Monette, and another chapter is on “The 
Progress of Navigation and Commerce on the 
Waters of the Mississippi River and the Great 
Lakes from 1700 to 1846.” 


MARY OF MAGDALA,. 


Romantic 


weep for. 


matic 


LUFTVERUNREINIGUNG UND VENTILATION. 
Mit besonderer Riicksicht auf Indus- 
trie und Gewerbe. Von Dr. Josef 
Rambousek. With 48 illustrations 
and atable. Vienna and Leipzig: A. 
Hartleben. 1904. 8vo. Pp. 260. 

The author starts out with an elementary 

discussion of ventilation principles, presenting 
a theory of ventilation and something of the 
technology of ventilation. In this particular 
part of the work the chief sources of impurity 
discussed are the exhalations of the human 
body For this reason the earlier divisions of 
the book are confined to a discussion of the 
ventilation of dwellings, schools, churches, 
theatres, and tLe like. The second division, 
on the other hand, is devoted to a treatment of 
the ventilation of industrial buildings, such as 
factories impregnated with gases and dust. It 
is here that the author has given striking evi- 
dence of original investigation, for which rea- 
son these chapters constitute the most valu- 
able portion of this treatise. 
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Heavy Overloads are Carried Safely 


when belts are made of the right stuff 
and in the right way. 


SCHIEREN BELTING 
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Toledo Ohio, USA! 
Me Vulcan tron Wors8 o> 


"HLA DY ENP BUR AA bls 


Cc 

Tickets on, pale every day, March ! to April 90, at rate 
of $42.50. These tickets are good in our trans-conti- 
nental touciet sleepers and via any route desired be- 
yond ¢ pingre. For full particulars see local 
write Payne, General Agent. 291 Fox = Street 
Buffalo, N. Y., or A. W. Eeclestone, D. P, A Broad- 
way, New York. 














Warren's Natural Asphalt Sand Surtaced 


ROOFING 


APPLY IT YOURSELF 
MAKES A FINISHED GRAVEL ROOF. 
Comes ready to o lay 
in rolis of 108 square feet. 
White for sample. circular 


and prices. 
Warren Chemical & Mig. Co., 18 Battery P!., New York 





HIGHEST GRADE GREY [RON CASTINGS 
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Angle 
Benders 


We make hand-power 
benders for forming.an- 
gies in stock | in. thick 
and under. Light stock 
can be bent cold. 
WALLACE SUPPLY COMPANY 


910 Royal Insurance Building, CHICAGO 
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Four-Cylinder, 
Medel “L” 1904 
Actual 22 horsepower, with 85 Ibs, loaded we! to each horne- 
power, Speed range of 4 to 40 i hour aath friction ball bearing 


axles, direct drive, OT, valves 2 for intske and exhaust. Winner 
of highest prizes for BOTH speed and endurance wi! 
$3,000 
Send for illustrated descriptive literature and name of nearest agent. 
PACKARD MOTOR CAR O©W., Dept. 5, Detroit. Mich. 
Member Association of Licensed Automobile ‘'!anufactarers. 


New York Agents Se etine Moroz Car Co., ov N, Y¥,, 313-319 W, 
sath St, New York City. 
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ity, Cheap and Accurate, 


Westcott Chack Co, elda, N. Y., U.S A 
Ask for catalogue in Engl 1s Opeta *” inish 0 or German. 
RST PRIZE AT COL: UMBIAN “ia Posimi0N, 1898. 
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den Chemiker, Meister, Kammerfueh- 
rer, etc. Von Dr. 8. Meirzinski. With 
19 illustrations. Vienna and Leipzig: 
A. Hartleben. 1904. 16mo. Pp. 256. 
Price $1.50. 

This work may be considered a practical 
text-book on the manufacture of sulphuric acid, 
Under the heading “Chemical Contro] of Man- 
ufacture” only such processes are discussed 
which are actually in use in” laboratories. 
These processes are so thoroughly and Clearly 
described that even the unpracticed chemist 
may follow the steps described. 

EVAPORATING, CONDENSING, AND COOLING 
Apparatus. By E. Hausbrand. Trans- 
lated by A. C. Wright, M.A., B.Sc. 


London: Scott, Greenwood & Co. 
New York: D. Van Nostrand Com- 
pany. 1903. 8vo. Pp. 400. Price 
$5 net. 


It would be difficult to find a subject where 
the uterature is as inadequate as that relat- 
ing to evaporating and condensing apparatus, 
and the author has done a signal service to 
mechanica! engineering in the production of 
the present book, which is an excellent one, 
That this book was needed is shown by the 
fact that the first German edition was ex- 
hausted in a very short time. The whole 
treatment of the subject is most scholarly. 
We regret that lack of space prevents our pub- 
lishing at least an abstract of contents. 








INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 
March 29, 1904, 

AND BACH BEARING THAT DATE 
[See note at end of list about copies of these patents.) 





chemical, H. . G. 


Absorption 
Sechanche ........ 

Advertising card, W. 
vab 


apparatus, 















Aerial apparatus, Bs Meteo soos cccevesenese 756, 1609 
Air brake mechanism, compound, E. G. 
Sededbvsdeke Shh US ttre 756,005, 
making, Se’ — 
ee Yi Fr er . 755,801 
Anactling steel, L. Db. “Davis. Bere ee TY: .. 765,620 
Atomizer, J. P. Farmer........:....+++.- 756, 101 
Automatic gate, J. Ashton bccehescs 
Automatic switch, 8. ©. Tussing. ivdicecOls 756,081 
Awl, pocket sewing, J. L. Davidson...... 755,628 
Ax, J. BE. Leathers...... Sp ibvedesee beubh 755,801 
Axle box fastener, car, F. a. Koehler vileeeu 755,886 
Axle lubricator, C. J. Btene.... - oes 756,067 
Bag holder or rack and printing device, 
combination, W. A. O’Kane........ 755,608 
Baling press, continuous, DP. H. rong um 755,800 
Band cutter and feeder, C. H. Hill. . 755,061 
Bandage, suspensory, E. R. Drake........ 756,005 
Barrel soaking coparates, B. Danner...... nM, 
Bath tub, H. P. BG « Ove bak Koa nse 6 ch on 706,747 
Bath tub, electric, S Bubtsbeiecs icy cteosccss 756,830 
Batteries, current selector for charging Ree. 
ondary, M. R. Hutchison.............. 755,660 


Battery plates, protective sheath or ne 

for storage, A. 
Bearing, roller, R. F. Bower pais 
Bearing spacer, ball, A. P. Smith, Ses ccc 756,000 


756,173 


Bearing, vertical shaft, E. M. Sanger 

755,703, 755,704 
Bed attachment, E. E. Robertson.......... 756,600 
Bed bottom, spring, 8. H. Anderson........ 755, 087 
Bed, folding or cabinet, H. Faschian...... 756,162 
Beerwort distributer, R. GET csi sccusonas 755,001 
SA, a ME sis ond d.ab oo vale'dac seid eae 755,650 
Belt fastener, lady's, H. H. beasts cueky 755,811 
Belt shifter, BE. Kuthe.......... . 756,078 
Belt shifter, H. J. Hoegh..... . 756,020 
Bench. See Washbench. 
Binder, J. 0. a, ay Caeessene . 756,150 
Binder, omprnar P. Exline..... 7546, 106 
Bird trap, ¢ wv. ‘altlis Niet vias y « 75,762 

linds, shutters, doora, ete. fastener for, 

G. Darling ............ ae . T55,027 
Boat, submarine, 8. Lake.......... 7h6,000 
Boiler furnace, steam, L. G. M. Weat . 156,972 
Boller glass water sage, steam, G. 8&8. 

MONG nc dcccsvadununntvasacdesvsvecdse 756,134 
Boller headers, forming, s. P. Sneddon... 756,718 


Boiler water column, ateam, G. H. Holland 755,875 
Book — 7 holder, stenographer's note, 

























BONG o's occ inh cngndesdiebes ve .. T6147 
Book Hh...» and leaf ‘holder, combined, c. 

I MET ev ecasssndas vex -. THAD 
Bottle closure, K. H, Creaam 755, 
Bottling machine, H. W. » Cols > 755,619 
Brake, F. Stoltzenburg. . 756,188 
Brake adjuster, F. EK. THA 
Braking ayatem, (. P. 756,807 
Brazing cast iron, J. E. Tichon.......... 756, 
Brazing compound, J. EK. * 706,080 
Brick making machine, J. il Venables.... 755,818 
Bridge, J. Tomlinson. . Ay a .» 755,724 
Brush, 8. Se. inwiee 755, ORD 

t, tooth, A. A “Petersen. . 756,138 

H. A. Doten........ .- 756,108 
Bucket, clam shell, W. K. Munroe,..... Th, 912 
Bung mallet, J. M. Dieterle. *° . TH, 6838 
Bunker, bin, etc., W. D. Na pler. , .... TH6,18% 
rene By wall trunk, combined. y he 

MN ohn ean aay hacia 755, 082 
Rutter ‘end matin milk ‘product 

resetmobling, » ar ‘ = as 755,848 
Button attachin “machine, H. Kerngood. Th, BR4 
Button, cuff, , 'P Pejebar. ° , Th6,047 
Buttoner, FE. B. Kleinsmith. use eevee THOR 
Cabinet, N. A. McDonald. apsrtocceves Sane 
Calculating machine, A. C. Jackson 756,168 
Camera support, W. G. Geler ° 755,649 
ee re back, Photographic, H.W 

pbedaduee 755,680 


Can. er et O11 can 

Can opener, R. P. Norton..........++.-. f 
Candle and shade holder, A. W. Hoffman 755,664 
Candle molding meaeaine, 8 H. Leaven- 


WOE . cssccivc ga teeeted és ++» 755,808 
Car brake, H. Jones. ee 7 TBH, BRS 
Car coupling, J. Mechan. 756,174 
Car coupling, auxiliary, i. Ww Smith,... 755 Mh, BONS 
Car coupling safety attachment, FE. R. 

Trammell ........- TB, 816 
Car coupling stirrup and ce nte ring device 

Iway, W. G. Cory ” 7h5,a22 
Car fender, A. FE. MeLean coeseves» TOD, 788 
Car fender, Heron & © row ley. oases 755,872 


Schaaf teeees ss. 788,000 


Car fender, F. A. 
dumping, 8. J 


Car operating mechanism, 


OWNBOT one c eee ee ewer eweereere 75,071 
Car ventilators, hood or injector for. Hi 
Nk en Bed bic 08 ‘ 756,087 
Car window, street, H. Witte.......... .. 755,982 
Cars on at means for holding, H 
pee PRT re eee 705,049 


Cars, p+ ve and strip for loading lum- 
ber, poles, ete., upon flat, H. D. Hunt 755,877 
Carpet stretcher, BE. J. Strader. 755,060 

“>orpet sarface, machine for trimming pile, 
ONO 6-0 ota. 0 e440 Fer esass cee Thh, ROR 


carpet sweeper, KH. C. Murdick........+... 756,042 
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Tue PREMO 
as a Film Camera 


By means of a Premo Film Pack Adapter, 
which is just the size of an ordinary plate- 
holder, any 3% x4 or 4x5 Premo becomes a 
daylight loading film camera, It’s then ready 
for 12 film negatives instead of 2 on glass 
and you may en be the ground glass just 
the same. 

Barty ORs Proms it nag pe a oy - . 8108 
Pack, 12 exposures, 7 ‘ 

ied Sone ban bad tncer ‘ “ : Se - 

Premo Film Pack, 2exposures,4x5 . . oO. 

Premos tave every advantage of both plute and 

ks af neither. 














207 Broadway 
New York 


wacroay 


Syracuse, N.Y. 











: Agents 
Wanted 


agents the. 
No. 5 LINDSAY HIGH 
CANDLE-POWER 
LAMP, 
on ee eas © 
300 CANDLE- POWER. 
Hare chance for hustlers. 
Lindsay & Company 
Dept. 5, 
170 Lake St., Chicago 














Instructive Scientific Papers 


ON TIMELY TOPICS 
Price 10 Cents egch by mail 


HOME MADE DYN. ScIeENTIFIC 
AMERICAN SUPPLEMEN and 600 con- 
tain excellent articles with full drawings. 


PLATING DYNAMOS. 26 und 793 AME- 
RICAN thane a de- 
scribe their construction se clearly that any 
amateur can make plang 


taf 2 Em ESR, SoS: $4 and Bes. 


AMUBRICAN SUPPLEMENTS 
The machines can be run PM ny as dynamos 


or motors. 
ELECT CAL MOTORS. Their Con- 


at Home ScIeEnTIVIC AMERICAN 
Gercxamanee 759,7 7, 641. 


THE MAKING OF A DRY purrs 1001, 
SCIENTIFIC AMERICAN SUPPLEMENTS 
5587. 1383. invaluable for experimenta 

nts, 


FURNACES are iefty do 

See aa pps wis Sis as, 

MISCEMORE EXE MEPRS. OF 
SCIENTIFIC 406s, SuPrLeMeNts 1082, 

$933: 1084, 1085, 1086, 1015, Tole; 


Price 10 Cents each, by mail 


Order through your newsdealer or from 
MUNN @ COMPANY 
361 Broadway New York 


















































Se 





og ar nepal 











Scientific American 


APRIL 9, 1904. 








We 
Solicit 
Contracts 


And can compete in 
QUALITY and PRICE 


on work for which the 
varied machinery of 
our numerous factories 
is suited, 


eee 


POPE 
Manufacturing Company 


21 Park Row New York City 





Marine Motors 


If you want a Gasoline Motor, with all 
the good points and: one of the bad. buy a 


“Reliable” 
Mither jump or make and break Spark. 
Boston Gasoline Engine Co. 

134 BROAD STREET - - + + BOSTON, MASS. 


BUILD YOUR OWN BOAT 












The APPLE, 


Saves battery troubl 

any eae he 

& te ond Der Mattories, roman 

‘vile, Piugs, Switehes, Automatic 
ming Devices. 


The Dayton Electrical Mtg. Co. 
 Retbold Bidg.. Dayton, O. 


WONDER Acetylene Burners 
ARE THE BEST 
fin cach. Sold by good dealers or write 
Ghe STATE LINE MFG. CO. 
oth & 10th Sta,, Chattanooga, Tenn., U. & A 


®yna 











EASTERN GRANITE ROOFING CO. 


Irving Building New Vork 


THE CINCINNATI 


UPRIGHT DRILLS 
‘The Better Kind 


These are heavy pattern 
Machines, made by us asa 
strict specialty and stand 
unequalled for 
ACCURACY, 
STRENGTH, 
CONVENIENCE 
AND RESULTS 
We furnish these sizes. 21 
MA, 2. Mand @, and these 
sizes are made with and 
Without Patent Geared Tap- 
ping Attach 
Fables, Geared Revolving 
Tabies, Motor Drive. Right 
Anale Drive, ete. 
Detail and price from 


CINCINNATI MACHINE TOOL Co. 


New Location 
CAMP WASHINGTON 


Obe - - « V&A. 
attention given to Export orders. 




















‘arpet 
‘arria 
‘artridge 
Jartridge 
‘ash 
‘anh 
‘ash 


winder, 


belt, 


register, & 
register, J 


Aaa 


Burre 

Castings, making 
Ceiling construct 
for, W. Gu 
Cement furnace, 
Chain, drive, c 
Circuits of 
closing field, 
Clamping device, 
Clapboard 
Clock dia 
Clock, 
Clothes drainer, 
Clutch, friction, 
Coal and rock 
Koontz ..... 


Coal or coke briquets, produc ing ‘pit, J 
train- a-pipe, N. 

e+-++. 755,918 
g. Cc. 


Cocks, operating 

collectin 
neen-Kl 

Combination 


F. 
Coin 


‘asting metals in 
w 


rotary 


elec sie . r 


Munson & 
¢ curtain fastening, J. M. 
A. Mills 
belt, seamless 
indicator, G 


c. Vahjen 
vacuums, 


w . 
metal, 
lons, 
tueit. 


J. Sheneman. paeuscovn laa 
Schmidt, Jr...... 
converters, r 


G. A. 


Ww. B. 
R. 4G. 


— ga w. 
1, rd a 
Holden. 
« Mohler. 


Schauer... 


Hall 
8.©C. 
drilling 


devive 


case, W. E. 


manufac a. 


apparatus for, 


G. Stroh 





Potter 
Siegel 





machine, 


for 





Chattert Bivee 


ae oF statistics, eggaratue for, C. F. 


Contact 
Controller, F. 

Conveyer system, 
Conveyer aystem, 
Cooking utensil, 
Core ramming de 


Corset, 
Corset, J. H. 
Corset, &. 8. G 


finger tip, 


c Be tghowfer 


DA 
A. 
Vice, 


Thora ton 


aylord 


re “movable, F. E 


sand, G ‘ , 
Corn husker ~ shredder, G. F 
Ku ; 


Reating........-. 
Thiele 


Cotton chopper and weeder, J. H. Stewart 
Cotton separator, J. L Rollins . 
Coupling, D. Greenbury 

Coupling, J. L. Crisler 

Cultivator, 6. Miller 

Cultivator, M. Pruyn ‘ 

Cultivator, T. E. Thompson 

Cultivator, wheel, F. L. Block 

Curtain block, drop, L. J. Couch 

Curtain fixture, J. Kirby, Jr 

Cut out, fusible, H. BR. Sargent 

Cutting machine, C. J. Prankard, dr 
Dental impression tray, C. Joannidi 

Desk cover, I Moulton 


| Detector. See 
Detonator, J. G 





Electrical disturbance 
Raquett 


Dish, metallic, W. L. Martin 

Dish washer, U. C. Anderson 

Disk scraper, W. Fetzer 

Display device, W. B. Main 

Distilling apparatus, petroleum, L. Gath 

manp ‘ 

Dock, floating, H. H. J. Dieckhoff 

Door check, D. D. Ryan 

Door hanger, F. F. Bischoff 

Door hanger, barn, W 8. Wilson 

Doubling apparatus, Reis & Gill 

Douche pan cushion, H. EB. Felthousen 

Draw knife, ©. B. Simmons 

Drom, snare, H A. Bower 

Dust collector, D. F. Hogan 

Dyeing weed, J. Brenner 

Educational device, E. W Barker 

Exe tray i. R. Drake 

C accumulator plate, C. P. Elieson 
accumulator plates, making, C 


Elieso ” 


boostem, 


light 
lock, 
Electric machine 
Nelson 
Electric machines 
nating 
bridge 
tlectric motor, R 
Electric motor cor 
Electro motora, cx 
Electric power 
Dert 
Electric 


cire 





Blectric switch o 
Hewlett 
Electric time awi 


Electrical contact 
Electrical distribu 
Electrical distribu 
day 
Electrical 


Elevators, 
or pneumatic, 
Emergency brake, 
End play device 
Miller 
Engine eylinder, 
wheel, tra 
electrica 
explosive, D 
Envelop, J. N 
Expanding and sy 












Expansion comb for werping 





current 


separating 


controlling, E. M 


ult protector, S 


Hlew 


Lombardi 


shunt 


means 


dyname, J 


controller, N o 


for starting alter 
E. Wood 


KE. Barker 


itroller, 
uipling, 


transmission 


resistance, H 


disturbance de 
Elevator safety de 


M. W 
Db P 


Alexander 
Thomson 
aystem, M 


Dornblager.....« 
ankie.. 


“Mills. . 





. - 756,082, 


plate te 


a 
Lieb 


detect« 


Kalbach 





756, 132 
756,000 
756,178 
756,177 
756,018 


755, ue" 
754,083 
755,842 
755,722 








756,028 
56,124 


755,768 
755,615 


Conrath 75 
Conner... 7 





TH, 853 








von Kramer 756,119 
r eireuit breaker, E. M 
teh, Cherry & Radke 
device, J. Lindall 
tion system, H. W. Buck 7 
tion system, L. L. Holla- 

tector, J. C. Bose T 
vice, F. Blanding 

head for euncentnges 

J. K. Sharpe, 7h. 714 
F. B. Corey . TH, 7 
for rotary machines, D. 


Hinrichs & 
A. Harrold 
1 igniting 
M. Tuttle, et al 
Da lzell 


ection, 


preading 


Barker 


mechanism 


tool, A. Reachke 
beaming, or 


other machines, A . Brooks 
Fastener socket member, W. 8S. Richardson 
Feed water heater, L. and I. Wismer 
Feeding mechaniam, R. H. Dempcy 
Fence buikding machine, J. R Wethington 
ri post, aowin & Book 

post driving machine, R. M. Jones 

" wire Vv Dillon 
Fender, «. H. Root 
Fibrous materials, machine for compress 


ing, J. T 


Cow 


y 
Fibrous plants, machine 
M 


Prieto 
Finger nail 
Fire alarm, 
Fire eseape, E 


Fire esenpe, W. Gi 


Firearm, E. 8. 1 


Firearm, breechloading, 0. F. Mossberg 
Fish book, ¢. P. Krus 
Fish hook, M. Flegle 
Fish mouth opener, J. E. Hill 
Fish, net for holding live, W. B. Burroughs 
Fishing bait, artificial, F. Burdett 7 
Fishing float, adjustable, (. F. Miller 
Fishing hook and gaff, (. H. Ward 
Flue cleaner, cutter head, J. P. Prentice 
Folding box, M. Hirsch 

tunnels, ete., constructing, 


Foundations, 
C. Seoyamith 
Frictioa coupling, 
Fruit cleaner an 
Kimball ‘ 
Fuel and 
B. Thomas 


Furnace. See 


polisher, L. J 
electric, A 


for disintegrating, 


Smith 
Lueckert 


W. Appelman 


loerr 


Horton 


W. H. Smith 


produc ing sume, 


Furnace o burning dirt, 


econ 





Garbage —— 
Garment fastene 
Garment holder, 
Garter clip, J. D. 
Gas burner, H. 
Gas burner, 
Gas 
Gas heater, F. G. 
Gas producer, J. 
Gas 
Gasolene motor, J. 





verters, 


alr for blast, J 


y, E 
Cle 


grader, 


Richardson & 
, artifieial, w 


Boiler furnace 


P. Warren 
extracting moist 
_— ey 
Hin ° 

“veu 


A 
"iM. M. Strauss 
Woods 
Bryant 
acetylene, H 
fixture safety lock, EB. H. 
Le 


Symonds ; 
Shute 


G. Sanderson. 


Gate, M. M. Dungan. . 


Gearing, 


ee 


Grain drill, F. P. Dill..... 
a. R. 
Kaiffin.......... 
Re do Me . 
. Hepburn 
with devices for ing the 
protecting rn 


"apeed. “L. K. Hong:: 
in binder, es as 


retort charger, J. Saltar, Ir 
L. Fits Gerald. 





for 
‘ 















756, me 


755,055 
TM), O83 


755,937 


. 756,180 


756,191 








} ance Companies and business men gen- 





Sore Throat! 


To prove the wonderful 
curative powers of 


Hydrozone 


to all afflicted with Sore Throat 
I will send 


One Trial Bottle Free 


to anyone sending me 10 cents 
to pay postage. Hydrozone isa 
harmless germicide, which will 
cure you. 

Booklet on treatment of diseases sent free 


on request 
Sold by all druggists. 


Prof. Charles Marchand 


Dep't U, 63 Prince St., New York 














And 9 8 wreneh 
will « ork 
for you ss 
than half tt 


“Time is Money” 










bod 
wrench is made of eitieabte. steel and warranted 








not to break. Retail Price, 61.00 Each, | 
HUDSON PARER COMPANY | 
Leominster, I & Mfrs. Massach aette 
00000000 





NAIL HOLDER: 


AND SET 


can be driven where the hand cannot reach. 
Don't pound your fingers. 83 cents ba it all. 


SOSOOOOOOY 
000000 





Order to day. Catalogue No. 17 B of Fine Took 
THE L. S. STARRETT CO., - - hthel, Mass. 3 
9000600000000 
NOISELESS 





Bevel Pinions , 


! 
| 
We can furnish our New Process 
Noiseless Pinions in bevels as well | 

wanted and | 


ae spurs of any size 
horse 


to transmit any required 
power. Write for catalogue. 


THE NEW PROCESS RAWHIDE = 








Syracuse, N. Y. 


RADIUM AND THE RADIO-ACTIVE 
Substances. No better or clearer scientific account has 
been published than that contained in Scien TIFic 
AMERICAN SUPPLEMENT 1429, ‘The poper presents 
all that is at present known about radium and the radivo- | 
active substances. Price 10 cents, by mail. Munn & Co., 
31 Broadway, New York City and all newsdealers. 


OLDS Gas & Gasoline 


Small cylinder — high 
2 compression — long 
eed. 










Stationary engines 7 to 100 
H. P. Portable engines * 
tol? HH. P, Write for full 
information and illustrated 
catalogue. 


Olds Gaseline Engine Werks, 216 River St., Ls 


THE OBER LATHES 


For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
File, Knife and Chisel Hanid'es, 
Whiffietrees, Yokes, Spokes, Porch 
Spindles, Stair Bausters Table 
and Chair Legs and other irregular 
work. 





S2 Send for Circular A 
The Ober Mfg. Co., 10 Bell St.. Chagrin Falls, 0., U.S.A. 


THE EUREKA CLIP 


The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers. Editors, Students, Bankers, [nsur- 


ON 9818 


erally. Hook marker and paper clip 
Does not mutilate the per. Can be 
used re tedly. In boxes of 100 for Be. 
To ty nad of all booksellers, stationers ws 


and notion dealers, or py mai! on veosspt 

of price. Sample card, b 

afactured b 
a Ce., 


(enigldaed Saree, 
Y te et 
x i Wiesmacia. N . 


me Su USE GRINDSTONES ? | 


if 80 we can suppiy you. Ali sizes | 
mounted and unmounted. always | 
kept in stock. Rememoer, we make # 
8) jaltyof selecting stones for all spe 
ola! purposes. &®@” Ask for catalogue 
The CLEVELAND STONE CO. | 


2d Floor. Wilshire, Cleveland, 0. 


EveryMechanic 
Should Own It. 


Montgomery & Co.’s Tool Catalogue 
which is thoroughly wu date. 04 
discount sheet. 
mt by mail for % cents. 
MONTGOMERY & CO., 
105 Fulten &t., New York City. 



















Standard machines SOLD or A 

HERE at HALF MANUF ACTURER®S’ PRIC 
— with privilege of examination, Send for (at. 
Typewriter Emporium. 23 LaSalle St., Chicago 


Not in the Front Rank. It is the Leader 


2% H. P. Single Cylinder Motor Cycle 















768,172 















an aatomobile that stands wear without con- 
stant repair a car that you can rely upon 
year in and vear ovt. Our new illustrated 
catalogue for 194, shows exactly why the 
Kambier i« the car fer you. It tells how 
Rambler Cars: are built and why they are 
equal in strength and service to higher 
priced copy is yours for the asking 


Touring 
Cars 
Fight models, $650 to $1,350 at the factory 


Model “LL” illustrated above, has 16 H. P. 
double cylinder opposed engines, 8 inch 
yet base, 3 inch wood artillery wheels, 
four full elliptic springs, Bg inch tires, two 

»werful brakes; speed, 6 to 40 miles per 
hour; weight. 1,/2 Ibs.; equipment tools, 
ollers, pump, repair kit ular triple-top brass 
oll side lamps, No. hare “o ar brass head 
light, Solar brass tail light, brass tube horn, 
two willow baskets, canopy top with beveled 
plate glass swinging front, and 5 or 
side curtains. Price, 81,350.00 at the 

t 


ve 

THOMAS B. JEFFERY & en 
Kenosha, Wisconsin, U. 8. 

Chicago Branch, 304 Wabash Avenue 

Reston Branch, 145 Columbus A venue 



































Four-Cycle Motor 


le ana double cylinders. 
and reliable 


Simp ma- 
terials and workmanship. Not 
how cheap but 


Grant-Ferris Co., Troy, N.Y. 


MARINE ENGINES 


1% to 40 H. P. 

















2, 3and4 
1, ylunder 


Launches 
7 to DO feet 
Send for 
new catalog 
GRAND RK APIDS GAS ENGINE & YACHT CO. 
rand Rapids, Mich. 


The Franklin Gas Engine 


One-Half Horse Power 

worth $100 complete. Wesel! all neces- 
sary castings, m terials and detail draw- 
ings tor $16.50. For real work —not a toy. 
4) revorutions per minute. Upright or 
horizontal form. Finished parts sold 
separately. Runs by gas or gasolene 
For boys and men with a mechanicai 
turn. j rite for circular 9. 


PARSELL & WEED 
129-151 West Sist Street. New York. 


ORIGINAL BARNES | 


Upright Drills 


10 te 50-inch Swing 
Send for Drill Catalogue. 
W. F. & JNO. BARNES CO. 
( Established 1872) 
1999 Ruby St., Rocktord. til, 











(ite FRANKL 
Model Shop 











Positive 
Fee 


|THE MAKING OF A DRY BATTERY. 


SCIENTIFIC AMERICAN SU P = % EMENTS 1001, 15 7. 

1383. Invaluable for expe ntal students. Price 
10 cents each, by mail. Munn * Company, 361 Broadway 
New York City, and all newsdealers. 


GAS ENGINE 
IGNITERS 


for Marine, Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 
Write for circulars. 
The Carlisie & Finch Co.. 


ve., Cincinnati, O 












Price 
$16. 





— ow m a 
For any power purpose we offer 
he American Gas & Gasoline 
Engine, in actual service, 1 wi!’ 
be found i @ 


nomical of fuel, 


durable, eco 
and a most sat 
easily operated, 
of skilled help. 
A modern up tothe-minate ex 








mive Engine. We also build 
ertical Engines. Catalogue 
= Pe either, or both, to in- 
AMERICAN GAS & GASOLINE E tcINE co. 
0 Kennebec Street, Port and, Ma ne 
ROTARY ENGINES.—ARTICLES ON 


this type of engine, giving many details and illustra- 
Gone are contained in SUPPLEMENT Nos. 112 
SG, 1193 and 1309. Price 10 cents each. For 


PEL by Munn & Co. and al) newsdealers. 


For PIPE- THREADING 
or CUTTING 


there is no machine on the = that can com- 
pare for ease of operation and excellence of work 
wi 
FORBES PATENT DIE STOCK 
Vise is wept me tonp. and dies are adjust- 
able to any variation of the fittings. 
can be duplicated my slight cout when worn 
out. Will thread and cut up to 12 in. pipe. 
CATALOGUE FREE. 
CURTIS & CURTIS CO.. 
L 6 Garden St., Bridgeport, Conn. Conn. 


ARTESIAN 


Wolls, Oil and Gas Wells drilled 









rite us stating exact! what 
ig required and ‘send for illus. 





ress 
PPLY CQ 
a Se 

















APRIL 9, 1904. 


Scientific American 











re PLS, STkoOSG and «raexpy. The trout is 
worse ess, and does not vinxarTs or throb erther 
standing or running. As a wit. cum the 
Grout is doing remarkable work. The Grout 
Steam Kunavout at 8650 is vor «4 ene 
ROAD CART OF” B * It is a stardy, 
compact aud servivcable car for 4 
and constan( usage. Send for hoo!., 
Grout Brothers 
Automobile Co. 


Onanen, Mass. 














A Southern Home 


In a country free from excessive beat 
and cold, healthful and prosperous. 


LANDS at LOW PRICES 


For printed matter, circulars, etc., 
giving full particulars, write 
M. V. RICHARDS, Land and Industrial Agent, 
southern Raliway and Mobiie & Ohio Rai/road. 
Washington, D. C. 


” 











BRODERICK 4ABASCOM ROPE £0 
ST LOWS. , APO. | 





CRESTMOBILE $800 


The BEST CAR Built in America 


Proved by Its 
Splendid Records. 


Tonneac for Four, 
R50. 


Other LOW 
Priced Modets, 


Export Prices 
68 » Extra. 


CREST MFG. CO... Cambridge, Mas-.. U.8.A. 








ELECTRIC SEWING MACHINE MO- 
tor. —The instructions and numerous f!lustrations of de- 
tails contained in this article will enable any mechanic 
of average ability to build an efficient motor that will 
operate a sewing machine. The cost of materials for 
this machine should net exceed five dollars. See SciEN- 
TIFIC AMERICAN SUPPLEMENT. No. 1310. Price 10 
cents by wail, from thfs office and from all newsdealers. 


Patents, Trade Marks, 


COPYRIGHTS, etc., 
Address MUNN & co., me nn 


Office of the SCIENTIFIC AMERICAN 
861 Broadway, New York. 
Branch Office: 625 F St., Washington, D.C. 
Hand-book Sent Free on Application. 




















Good Operators Say 


that they can do more and 
better work with less 
effort on the 


Remington 


than on any other writing 
machine. 


Remington Typewriter Company 
327 Broadway, New York 








Hame and trace connector, 0. P. Letehworth 
Harrow, adjustable A, K. H. Cheever..... 
Harrow, rotary, J. N. Graves..... 
Harvester elevater, grain, G. W. Be 
Hat rack, Johuson & Olaison........- 
Hay tedder fork head, W. W. Shaw. 
Heat regulator, J. Peterson......-++.++0 
High or low pressure signal alarm, F. 
Beh Mite «2... ccewccssewscccvccccscousece 
Hog trough, J. C. Davie. ..... 66. 0eseeceees 
Hoisting and conveying apparatus, T. 
Hook and eye, C. Andersen........ 
Hook for supporting tenting cloth, 8. Hart- 








Horseshoe, tread, H. 
Hose lining, Reid & Lau... ...ccceeeeecees 
Hose nozzle, G. A. Anderson 
Hose nozzle holder, C. F. Brown 
Hose supporter, A. M. Wilsom......+-.+-- 
Hub casing, vebicle, G. A. 
Hydtocarbon burner, A. J. Smithson... 
Hydrocarbon, sulfo iodin compound of, F. 

Stephenson... 2... cece cee ceeeeee 
lee cream cabinet, brick, W. E. Brown.... 
Incandescent light, retort, O. A. Mygatt.. 
Incubator, Dolph & Knapp...... 


Independently rotating wheel, J. J. Weiler 


Indoxyl and derivatives, making, R. 

Bimbotach, OC hoes ccecccscssctovesssoes 
Induction motor, P. G. Watmough, Jr...... 
Insulator, Kinsley & Bell........ oss 
Insulator, L. MeCarthy......... sesmon ein 
Iron, tempering or hardening cast, Gilmour 

©. BARRED Sethe de ciccicovevecccgtocess 


Ironing machine, R. D'Angelo........ Feat 
Jackets of double walled vessels, fastening 


for, M.. Miganer. ...sccccccccccccccesce 


Jig . 
Joint. See Rail joint. 
Mey holder, C. T.. Gherman..cccccccccoscse 
Py Ss | Ss oviescesteecima@aboce cs 
Knitting machine thread presenting mechan- 

ism, C. H. Whitcher 
Knuckle duster and revolver, E. 


Ladders, etc., suction and friction foot for, 
*’. Shanaban Hhecvesdee es . 
Lamp, L. Montel (wabeescses eves 
Lamp adjusting means, W. G. Morse 
Lamp and socket, A. } Bete ssccdvcss 
Lamp and target, combined switch, G. L 
ee, SR ee ar ree es 


hang 


ing or suspension, C. M. Pitel 
Lamp, electrie are, EE. Thomson.... 
Lamp globe holder, are, 8 ». Doane 


Lamp hanger, arc, Hl. R. Sargent 

Lamp, miner's, J Anton 

Lamp socket, electric incandescent, 
& dnley 


Proctor 


Lamp support for convertible signal Jan 
terus, electric, H. Ww Kerber 
Lamp switch, incandescent electric, 4 M 

Pitel .. ‘ 
Last, L. Weston oe 
Latch, T. O'Shaughnessy 


Leather splitting machine adjusting device, 






Gay & Quigley jcabeasendus : 
Ledger attachment, bank, A. Stonehouse. 
Legging, J EG 0tu'ie bh 406 6 eUh 
Liquid dispensing apparatus, V. 8S 

J. f Comenes 7 
» ash pan, J. S. Wh nbunt 
» crane, Fairbanks & Sauer 
Loom, W. Smith 
Loom picker stick lug strap, L. Pilling 
Loom shuttle, B. & P. Groaslaub.. 
Loom shuttle lock, F. A, Mills, 


755,011, 
weav 





5,910, 
Loom weft replenishing ism, 
ing, R. Starkie 7 
Lubricant vaporizing device, Maingault & 

Graham 054d enescecees : 
Lubricating device, B. F. Campbell 
Lubricator, G. Schneider - 
Lubricator, H. Ludendorff 
Lumber feeding machine, C 





mec 





. Cleveland. . 





Mail bag for railway service, P. L. Neil 

Manifolding device, J. H. Petroskey...... 
Martingale ring, J. Fisher cined 
Match composition, F .. Grimm.......... 
Match making machine, J. P. Wreight.... 
Mattress, woven wire, W. J. Rimmington 


Maximum demand indicator, H. W 


Schramek ‘bee 6 Bae 
Measuring device, W. B. Martin 








Measuring instruments, inertia damper for 

electric, W. H. Pratt ac a'eenules ee 
Mechanical movement, G. H. Niles ees 
Mechanical movement, O.- A. Morrow..... 


Mercerizing apparatus, Smith & Drum.... 
Mercerizing machine, yarn, P. Habn ‘ 


Metallurgical apparatus, G Gesner.... 

Miners’ pick blades, etc., file or carrier for, 
Beeton & Wardall .........--.:-seeeee 

Mirror support, J. H. Hurxthal........... 

Mixer. See Of) mixer 

Mixing and kneading machine, L. A. Rob 
erts . 

Molding machine, R. E. Davis 

Mop holder, G. H. Crumb....... 


Mop wringer, J. A. Hoyt......-+-.+eeeeee- 
Motor, T. Barrow . 
Motor starting device, tnduction, Reist & 


Henshaw 


Motors, controlling induction, A. P Zaui.. 
W. J 


Motors, friction device for impulse, W 

B. Smith Spas ce wesc cceesseedeuaes 
Mowing machine, J. A. Carter Caen es oben 
Mowing machine attachment, C. Herman 
Mowing machine clutch mechanism, W. F 
| Reed 
Multiple rate meter, A. J. R. Flego.. 
Music box gramophone attachment, J 


Schureman, Jr 
Musical apparatus. pneumatic, F 
Musical instrument players, note 

mechanism for, J. D. Smith 
Napping machine, M. La Fountain, Jr..... 
Nippers, entting, FE. Roraback , . 
Note sheet guide mechanism, automatic, J 

D. Smith 
Numbering machine, E 
Nat lock, © P 
Nut leck, A. C 
Nut lock, T. L. Russell 
Oi burner, A. Johnson 
OU burning apparatus, 
Oil can, F. B. Parker . 
Ol mixer and burner, W. 8S. Kengla. 
Ore crushing mill, FE. A. Wall 
Ore treating apparatus, T. A. Helm 
Ores, treating, J. Smith iaske 
Overalls, H. 8. Lanter 
Paper bag forming or making machinery, C. 

n A. Day .. » 
Paper holder, toflet, 8S. 8 


feed 


sheet 


P. Sheldon 


Fraser & Hoyt.. 


Harrington 


Paper pad holder, K. Franklin 
Paring implement. R. M. Babin 
Pastenrizer, W. T. Foga 


entting trenches 
Ferna le 
compression, 


Pavements. machine for 
through asphaltic G 
Peat immediately prior to 
treating, W. A 
Peat into blocks for fuel, 
ufacturing, Kellond 


machine for man 
& Morrison 


Pen filling device, fountain, H. Taylor , 

Pen supporting device, fountain, D. H. Hay 
wood 

Pencil sharpener, FE. L. MeDivitt ° 

Phonograph time controlling mechanism, J 
‘. Hett 

Photograph and making same, color, R. W 

Photograph machine, P. V. W. Welsh 

Piano touch regulating attachment, Har 
ries & Kendall... ...ccccccacccescss 

Pipe coupling, H. Broome 


valved, M. T Quigiey. 


Pipe coupling, 
adjustable, A 


Pipe supporting 

Clark#on ........- 

Pipe wrench, K. Chickering... 
BK 


bracket, 





Plant protector, M. Lewis 

Planter and marker, G. 8. Boyd........ 
Plow, 8. W. J. SBtome....cccrccccscccsees 
Plow attachment, J. D. Crowe........-++6+ 
Plow, gang. y L. Cassaday.. Pe gee 
Pneumatic tube carrier, D. H. Jackman 
Pole tip, vehicle, A. V. Swanson........-- 















Brown 7! 
Measuring and examining machine, cloth, P. 
7 





- 756,144 
The. loz 





Schippers 7 





. 755,983 


. TH 
THS, 878 
4 





56,044 
. 156,717 


755,808 
756,004 
755,687 
756,689 
786,086 


756,171 
755,819 
756,026 
756, 181 


755,763 
755,752 


755,607 | : 


756,003 
755,668 





7 aon 
DO, f30 


756,070 
7 o2u 








7), 645 


756,120 


5.674 
4,076 





7h6,017 


756,087 


756,016 














755,96 


INTERESTED IN BUILDING? 


Palmer’s Hollow Concrete Building Block 


Machines use 
Sand and Cement 
We Sell Machines, 
Not Blocks 

Blocks 


From These Machines 
ive en that 














heat and 

























cup or orns 
men as 
cvmaneahg, fae fe 
Piccts” are a ar 
Law Bachange, Jacksonville, Fia., built of Palmer's Hollow Blocks. winter, froma aac 
no pony FOR, 
WARWNING I! route, neh 
Buildings erected with these patented blecks are eye yt x Pie ony) Tien 





Ihject te reyalty and Mechanice’ Lein, if same is 








The Palmer 
Heliew Cencrete Building Block Company er their 
duly authorized agents. 


HARMON 8. PALMER, HOLLOW CONCRETE 
WASHINCTON, D. 







fon, 
Write at onee for full information, 


BUILDING BLOCK CO. 
Cc. 












Cover drawn back, showing alr sack and method of inflating, 


THE IDEAL BED 


When deflated can be rolled into small package for storage 
or transportation 
NO CAMPING OUTFIT COMPLETE WITHOUT THEM 
**Perfection” Air Cushions 
For Office, Easy, and Invalid . hairs, Yachts and ~mall Boats, 
Send for descriptive booklet “A” and price list. 


MECHANICAL FABRIC CO. 
Providence, R. I. 














W. 


TOEPFER & SONS, 
MILWAUKEE, WIS. 
Brewers’ and [laltsters’ 
Iron Works. 





Toepfer’s Patent Automatic Dumping Kiln Floor. 
Over Half Million Square Feet of Our Dumping Klin Ploors Now in Use. 


After years of careful study, by men interested in the Malting and Brewing business, 
the art of malting has been brought toa point where the grain is steeped, grown and 
dried by machinery requiring but a small amount of skilled labor. 

The first mechanical malt turner with the to-and-fro motion, shaft supplied with 
shovels, was invented and patented in 1871, by Wenzel Toepfer, late senior member of 
the firm of W. Toepfer & Sons, Milwaukee, Wis., but being too complicated 
and expensive for the times it was never brought into actual use in the United States, 

Great efforts were made to perform the turning of the malt on the kiln floors by 
means of machinery, however, many experiments in this direction have been made in 
malt kilns by Mr. Toepfer, to whom the honor is due of having, after many years of 
expensive experiments, perfected his mechanical malt kiln. That such an apparatus as 
this has proven to be a blessing, especially to the health of the workingman, is hardly 
necessary to explain, for everyone with a practical knowledge of malting knows what it 
means to work at times in a temperature of 40 to 80 degrees Reanmur, in vapor and 
clouds of dust, besides breathing the sulphur and other poisonous gases of the kiln fire. 
Moreover, under such conditions, it could not be expected to produce a malt of uniform 
mellow quality, without flinty and glassy kernels. 

The malt house in which the first successful dumping kiln floors were installed 
was the Pabst Brewing Co. They are still in use after twenty-two years of continual 
work. Over a half million square feet of these floors are now in use in the United 
States and foreign countries. 

Recently, the Dumping Kiln Floor has been improved in several ways by 
Peter G. Toepfer, sole proprietor of W. ToxrreR & Sons, Mi.wauKEE, Wis, U, 5, A, 








Scientific Americar, — 





APRIL 9, sl 











Saves Time and Moncey. Ne Stroppiag, Ne Honing. 
Forty edges ready to share Suh endsswatesae => 
tous humivad shaves No guards to fasten, no pulli 
You ean shave yourself in 
shop, and 


Stopping Stropping 
Is where you save time, bother, danger, work. 


THE + hae 
afety R azor 


to 2 
@onditions. Nothing just, 
learn—just shave Twenty 4 
blades furnished with each razor, each ome 


will en average of twenty 
comeootery shaves. Wh 


SALE MP. 
1207 Manhattan Bidg.,Chicago. 











Improved, Simple. 


ae 99 
rt) Reliable, Economical, 
Substantial. Prices 
GASOLINE Right. Guaranteed. 


Write for Catalogue, 


Marine Engines Built by .... 


PENNSYLVANIA IRON WORKS CO.. Philadelphia, Pa. 
and 198 Liberty 8t., New York, U. 8. A. 


“The NEW BRISTOL Counter 




















Undeniable Exceilence 


Marks every point in the design, con- 
struction and appointments of 


Direct Revisters an secorate of work done on printing _prennes, grain 
Drive tallles, weighing, measuring and other automatic mart: unis ap 
to 1,000,000 and repeats automaticaliy. Sumple, accurate, durable. Spe 


celal counters te order. Send tor circular LOOT, Bristol, Conan. 


TOURING CARS 


$3,700 te $6,000 





They are bail to ave solid cousfors and to stand A splendid fit across shouider 
weet @ wit t constant attention. Four cyiiimier chest—every where. 
« 


motors, sliding gear transmission, bevel 
on ‘bt an speed—forced feed 


fori ine. jong wheel base, cuold-roiled MODEL 
pressed cael frame. 


SHIRTS 


combine the style, comfort and 


These are oniy 0 few points of Peeriem perfeciion The 
eatalogee tells the rest, Photogravure of the Po ries (Girl choice of fabric secured in 
De. |, 14098 to., free from advertising, mailed tor li ce ats _. “made- to-order sbirts,”’ 


4 on with the price of ready 
1 made shirts, 


PEERLESS MOTOR CAR CO 
Clevelend, Ohio 


Member bile Manufacturers. 




















Stocks, 


Bankers @ 






INVES TORS 


ing to realise the Large Interest and Profits 
bie in legitimate. Mining, on ‘Timber & Sme! 
seregeens te and Dividend. paying Industrial 
and unlisted, should send for our 

eriicee, s wiving full information, mailed free. 


66 aor ee York 


for our 
about 
good shirts and the 



























Finsen Light Cure in America 


T the American branch of the Finsen Light Cure we have the only com- 
plete high power Finsen apparatus in this country. 


The picture shows one of our four large Finsen lamps in the actual 
work of curing disease ; operated by physicians and assistants trained under 
Dr. Finsen in Copenhagen. With the same apparatus and methods we are 
obtaining the same wonderful results secured in the parent institute. 


We all know that there is life, health, strength, in the sunshine. Dr. Finsen 
has reduced this principle to a scientific, practical working basis. His method of 
cure is Nature’s own way ; painless, drugless; just the application in concen- 
trated form of the healing rays of hght—the actinic or Finsen rays—to the affected 
tissues. Disease germs wither and die ; results are positive and permanent. 


The light treatment is not a cure-all; not a quick-acting treatment; but 
it is sure in many diseases regarded as incurable. Lupus (Consumption of the 
Skin), Eczema, Epithelioma (Skin Cancer), Goitre, Acne, Psoriasis, Con- 
sumption (Pulmonary ‘Tuberculosis in its early stages); with these the light 
cure seldom fails. 


We will send free, an eighty page book describing the Finsen Light Treat- 
ment and showing photographs of many cured ones to whom we refer by per- 
mission : also a copy of the official report endorsing the light cure filed at Wash- 
ington by Honorable R. R. Frazier, United States Consul at Copenhagen.—- 
Do you want these ? 


Finsen Light Institute of America 
Suite D 78 State Street Chicago 














Pulp grinder, 
Pump, 


Rail joint, J. 














Rheostat, 
Kheostat, W. ¢ 
Rooting, J. H. 
Rope clamp, F 
Rotary engine, 


centrifugal, 
Pump, double acting force, 





B. 


Clime 


Yates & Zimmer 


Doty 
Fran 


A. 

Routing machine clamp, V 
Rule, protractor, ‘. R 
Saddle, F. Mesinger...... 
Sash bar, ventilating, F. L 
Saw set, O;. E Stickler. 
Sawing machine, ( Me 
Seaffold, portable, A. G. & 
Seale, pocket, A. F. & W. 
Searf pin, G. W Dover 
sie and weighing 

» 2 Taylor 
Screw for metal, wood, 

for operating same, G 
Seeder and planter, W. L 


Sewer trap, F 
Sewing 





Skirt or garment supporter, w 


Osterle 
machine 


magnify 


apparatus, 


Potato bug machine, M. Harmon.........- 
Power transmitting apparatus, M. L. 
BOINNNET occ cscs ccccccccccccccccesece 
Press rack, Morrison & Morlock... 
Printing on inflatable articles, KE. C. W bite 
Printing press delivery track, G. VP. Fenner 
Printing press grip finger, H. D. Flesbuts. 
Printing press, multicolor and text, 

BH, Bheberth ..cccccsvcssccccsvcvces 
Propeller, seif-clearing, ©. H. Lee......... 
Pu iz. snoensoiom, reversible, W. Hi. Kess- 

wood, J H Baker et al...... 


MeKRay & Hildreth... 





B. J. Hannab. 


Pump head, H Etter oe 
Pump, retary, K. Decke ‘back... 
Pump, stean: engine air, KR. Richar 
rack. 
tus, beer, H. W. ¢ _ sake 
ectric, J. Landsing.... 


zen 
Royk 
hodes 
yster . 
Cormick....... 
faxey . 
Meisse ibach, Jr. 
755, 856, 
combined, 


ete., and 
C. Smith. 
Cassaday 


means 


ing attachment, 


G Jobnson. 


Skirt supporter, is SNS a 0 000006088 

Sleigh attachment, bob, A. Rockstad 

Sleigh, steam, t. Tibbits 

Seap and making same, G. A. Schmidt..... 

Soap, ete., apparatus for making chip, W. 
ls BUOUED cSncccencesonesceccoccseseuds 

Soap receptacle, W. E. Robinson ceveccocce 

Speed differentiating device, H.C ie 

Spinning apparatus, yarn, J. Hayden.... 

Spraying device, BR. B. Williamson 

Spring. See Vehicle seat spring 

Bring, ©. BD. WRi0O.ccccccccccccccvcccese 

Spring motor, F. A. Richter 

Stack climber, C. Stoolfire................. 


Stacker, 


pneumatic, 
Stage and circus ring, combined, 
Stamp mil) mortar box, 


A. P 
Db 


. M. Roberts 
J. J. Jacobs 


B. Morison 


Stamping apparatus for crushing ores, etc., 
D. 


3. Morison 
Staple making machine, 
Station indicator, 
generator, 
generator, . 
system of economical nee tion e 
A. Leeler 
softening or anne si 


Steam 
Steam 
Steam, 

superheated, 
Steel plates, 


locally 


iH. L. and W. Edge 
2 ye 7 pee 
M. H. Plunkett. .756,051, 
BS. Straker.........scseve 


De ccccccccecvcese 


hardened, C. P. E. Schneider. 
Stocking supporter, T. P. Pay lor. 
Stoker, mechanical, E. & H. R. Bretney 
Stone sawing machine, . D. Hunter 


Stool, F 
Storing, 


Stove, 
Stovepipe 
Straining 





Tool attachment, 


Schellenbach . 






for hesting trons, 
oil, BE. E. 
holder, 
attachment, 





and 


Jarvis & Lane 





measuring 


gouds, 


Cc. Miller 
ete., A. V. Maniachi 
Flora. . 
Cc. W. Elderkin ° 
milk can, J H. 


SE, Ee te POE c ccccocccesesecce 
Train control aystem, G. P. Waray 
Transformer, W. A. Hall. .. 
Transformer, a -. & ERE EP EET 
Feaqee G. & H. P. 

ig 


Trolley head, electric, 


Cherry & care Sat 


Truck, car, F. G. Koehler 

Truck, hand, E. J. Bryan...........+.«-- 
Truss pad fastening device, J. EB. Lee. 
Tube coating machine, J. W. Howell. 


lating @ 


Typewriters “chair, 


Tyequaere 


piano 


ciattalaeons “machines. iabe- 


Tunnels, shafts, or other excavations, con- 

Y ing, Sooyamith ..........+:+- 
Turbine bucket wheel, steam, Hamilton & 

WE EEE AE tint bee dass osiggdocozeres 
Turbine, clastic =. Ww. L. R. maar. ee 
Turnbuck ma Renner. ..... 
Typewriter mechanism, .. ane 


‘stool, ete.,  B. 








Rail joint coupling, J. W SeteR iv enkeatta 
Railway brake apparatus, G. T. and i 
Woods 
Railway crossing, G. W. Willebrands.. 
Railway electric traction system, A Meus- 
ebel . 755,905 
Railway read bed construction, W. H. Swi- 
| gart .. wrettahin’. or onsen tieue 755,810 
Railway safety block switch, ©. E. Davis. 756,101 
Raliway semaphore signal, M. D. Hanlon... 755,656 
Railway signal apparatus, trolley, L. 
Cheatham esee 
Railway switeh, W harton & "Angerer 
Railway system, clectric, T. Mahoney 
Railway tie, Nichols & Neff.... aye 
Rain gage, J. V. Friez 
Ratchet drill, T. L. Pyburn 
Reflector, E. I Zalinski 
Refrigerator, J. F. Horn 
Refrigerator, J. M. Doppel 
Rein holder, P. K. Barclay 





756,058 
756,085 
a 35, yO4 
5, 734 
i 56, 187 
755,916 


» 756,054 


754,175 
755,857 


756, 966 


. TOS, 804 


755,613 





8. Jones ean .. 156,024 
Sewing machine spool holder, A Gorton... > 756,163 
Shade adjuster, window, R. Aton......... 756,855 
Shaper, vertical, L. H. Colbura.. ‘ 755,849 

| Sheet metal band for pipe coverings, ete, 

B. H. Larkin ose e 755,679 
Shell grader and separator, G. W. Schreurs. 755,710 
Shell head feeding apparatus, F. W. Olin. .755,92u 
Shoe polisher, J. H. Wilson.... 755,0sp 

| Signal devic electric, Laney & Longnee ker 755,800 
Giphem, TH. FF. BebertB..sccccccccccccvscoces 755, 
Sister hook, T. Brady........ Th, 

| Skirt gage, M. M. Metiowan. . 7h 
Skirt holder, F. and BR. 0. Spe ar 56 


755,915 
755,700 
6 








Ga edecses 755,600 
Street indic ating mechanism for vehicles, E. 

L. Nichols ee = 136 
Striking bag su port G MeFadden.......- Th, O80 
String cutter, prt. & Rodehaver...... 756, Set 
Surgical | en for hemorrhoids, J. 

w ME Mant enbh oeseCbssivccessoese 755,921 
Pa CM, pi. . FE sg. &. Reed. éctedvenee 
Switch, E. M. Hewlett. . 

Tablet, writing, D. F Curtin. 
Tableware, inlaying blanks for flat metal, 

W. A. Warner... ° 
Tacker, hand, 8. Beauregard 7 
Talking machine motors, multispeed device 

} for, N. Dennison eee. TH S2 

| Talking machines, combined regulator and 

} brake for, N. Dennison TH, 85 
Tank, J. W. Wallace.... ‘a 755,971 
Telegraphy, multiplex, 8. D. Field.755,646, 755,647 
Telephone cabinet, W. B ere 756,001 

| Telephone call attachment, J. J. Nye...... 756, 183 

| Telephone selective system, Mc i. & 

} Ison Paevaads tsxeoctonwebe ess 755,691 
Telephone system, R. Hamilton . 755,868 

| Temperature and moisture regulating appa- 

ratus, W. A. Milne.... ... 756,130 
Tempering and coloring apparatus, E. Cham- 

bers . 755,908 
Tennis, table, J. H. Ricau 755,936 
Thill support, BE. L. Buckingham 55, 007 
Threshing and separating machine, J. E. 

Sanders ener ves ; w.eee+ 755,043 
Ticket system. transportation, P. C. Doek- 

atader P ‘ ... 755,638 
Tilting bin, B. F. Barnes ao bain ae 755,005 
Time recorder, workman's, J. J. Stockall 

Jr. : peas nee 755,058 
Tire armor, vehicle, M. Miller .........+-- 756,127 
Tire, vehicle, W. H. Sewell.......--.eee++ 755,711 
Tire, vehicle wheel, W. H. Sewell.........- 755,712 
Tires, machine for equipping vehicle wheels 

with rubber, G. EB. Linn.......0+0-++- TSS. 





Model B, Touring Car 


.00, 
Without Tonneau, $800.00. 


Our Cars and Our 
Record — 
Do You Know Them? 


The first Cadillac was put on the market — 


in 
“Can't be sold profitably for the money,” com- 
petitors said,and prophesied an early rise in - 
or decline in quality 
The end of the year saw the country full of sat- 
at Soa-g ving Cadillacs,and our sales exceeded 
y those of only one manufacturer. 
i the recent contest a stock Cadillac went up 
E Rock Hill on the high gear in 3:19, winning 
prize for vehicles of its class and defeating 
all machines under double its rated horse. power. 
Atall the big auto shows this season, where the 
mest discriminating purchasers are to sund, the 
Cadillac exhibits have been centers of attraction 
to an extent that Saaeee volumes both for the 
reputation of the Cadillac and for the mec hanical 
excellence of the machines exhibited. 
lees yoo uring the New 


Cadil- 
York Show than any 


Model .. embodies more novel and exclusive 
features of merit than can be found ig any other 
automobile, po matter what the pric: 

Frame is of pressed steel; running ‘gear an ind sus- 

on « od an absolutely unique and unriv- 
aled combination of i. rength ond He xibulity that 

makes the car ride over the hest roads 

as = muothly asa Pullman coach. 
points = ane. Songe, construction, luxury of 
appoint ease of control and quietness of 
running, LD nit is sail that the name Cadillac stands 
est results; fewest complications. All 
equipped with elincher tires. 

Peneenypn gem improvements, otherwise 
the same safe. Vex Poy mac we 


last year, and is Paola at the ne peices 
wi detachable 


asa ruhabout ; 6850 ‘came 
—.. 
r handsome new booklet N explains and il- 
Iustrates both models in detail, and gives address 
quency Hanrent you a they y may be seen 
om tri Free on req 
CADILLAC AUTOMOBILE COMPANY 
Detroit, Mich. 
Member Association of Licensed Automobile 
Manufacturers 

















Palmer... 756,926 








WRITE Tir 


for list of users of the Dean Boiler Tube Cieaner 
who live near you. 





Ask any of them regarding tts merits. They wil! tell 


| you it saves hundreds of dollars every year, More of 


them are in actual use than of all otber cleaners com- 


bined. Will send one for free trial. 
WM. B. PIERCE CO. 
319 Washington St. __ Buffalo, N.Y. 


— Warwick Motor 
Cycles 


New Grip Con- 
trol. Many other 
new features. 
The pees = 
Weight, 

Sena for alee 
Warwick Cycle: and Automobile Co., Springfield. Mass. 
SPEOIAL MACHINERY Seantpinen. pment) 


mangfactured a, ony 
Machine orks, 200 80. Clinton Street, hy. "AGO. 


INDUCTION COILS, 8 volts, will 
give 8-inch sparks, $35.00. 


RAY All coils guaranteed 
be . 








not to break down. 
Send for Circular“ S” 


NELSON & COMPANY 
171 Randolph — ee 


ALCOHOL L GAS. ‘STOVE 
boarders, 


N. 





Pg 
Pinte. Sent} it postpaid any where for #1, 
&. AUMORAS On. o¢ Quaey Os, Catenee Agents wanted 











APRIL 9,. 1904. 











FY 1FL 
gies ot oak HOT ARG 
tye sen 1 or 
Ideal 1p es 
FREE. The byl Ene yelopedia of 
Arma, . 8 Men- 
tion ScrENTIFIC AMERICAN. Address 


IDEAL MPG. CO., %U 8t., New HAVEN, CONN., U.S.A, 


The Only Scientific 





Soap in the World 
only slentifie “Pollet 


Government un 
ters patent February 
ow i. oe 
a bat 
rtion ts en- 
is ly  tanlependent of 
- soap portion aud 

a@ part t. Tw 


AHandplof 
Peauly Zonpe tn one. “ Velva” 


eaanl stains of every char- 
ears twice as long as ordinary 
toilet soaps. Send 50 cents for a box of three cakes, 
postpaid, and be convinced. All leading dealers and 
druggists in the United States sell it. 


WILLARD CHEMICAL CO., 9d Cornhill, 


A.W. FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS’ COLORS. 


78 Reade Street, New York, N. Y. 
GRAND PRIZE, Highest Award, PARIS, 1900. 


3- Perfection in Burners 


For coal or gasoline gas. Oxida- 
tion complete, no “ snap-back.” 


Removable 

SEE THE CURVED TUBE! Adjustable 

Tube and Pan a boon to Dentists. 

The construction insures economy, 
stronger b ame Control, 
Prepaid on receipt, Alcohol, e 
Gas, $1.50. Patent applied for. 
W. 5. C. Rusexii, 15 Harcourt St., Boston, Mass, 


will remove instantly 
acter from the hands. 


mn, Seaton, Meee. 















To Owners of Gasoline Engines, 
Automoblies, Launches, 


™Auto-Sparker 


oi away entirely with all starting and 

ing batteries if annoyance and 

No + tae switch—no bat- 

Can be attached to any engine 

now batteries. Fully guaranteed; 
write for ptive catalog. 


Motsinger Device Mfg. Co., 
4 Main 8t., Pendleton, Ind, 











SEALS BOTTLES, 

PACKAGES, 
BOXES, PAPERS, 
CAR DOORS 


7 


Send for a 
sample ot 
the great 
Twentieth 
Century 


| SIGNATURE SEAL } 


Ts Sea] has two parts—the Lock and Breakabie 

Key. To seal any ae* pe both ends of the 
wire through the eye of the block, turn key until it 
breaks off. Signatures may written permanently 
—_ @ pencil on one side of the block. Signatures 












may also be sta mped or printed on the block. The 
stub of the key may be Sed to keep “tab” onthe 
seals wi , 80 that a count is easily kept by the 
sender. No tools necessary 

Write to-day for Literature. 
D. K. HIETT, 185 Dearborn St., CHICAGO, ILL. 

















ins, 
Copyrights, Etc. 





Anyone sending a sketch and Somers ion may 
quickly ascertain our opinion free ether an 
invention is Ci oemmnunicn- 


probably patentable. 
etl al k on Patents 
sent free. Bidest « agency for securing patents. 

Patents taxen through MUNN & Co. receive 
Special Notice, without charge, in the 


Scientific American 


A handsomely illustrated weekly. {argent ar. 


culation of any scientii 
Four Tour tousthe Sh. Bold vo all newesentern 


tions stri 





itis pochine tahatating: mechanism, 
M. H. Blakeslee ....es.-+++0e-++ see 
Uterine eupporter, J. T. Hall. ........0..08T3Q165 
Valve, W. Miller........ svecr eek 085 
Valve ahd valve seat, S. R. Painter. ...:.+ 755,825 
Valve mechanism, explosive engine, A. ee 
756,100 





sen 
Valve, 
Corey 








Valve operating mechanism, 755,734 
Valve, relief, 8. O. Bru 755,906 
Vapor generator, J. Andrews.............- 765,088 
Vault, burial, E. T. Allen... ......-.eeeeee 755,986 
Vault, grave, J. W. Freeman............. 755,866 
Vehicle bedy hanger, H. C. Swan swardeadess OTS 
Vehicle brake, W. H. Cooley...........0664 756,000 
Vehicle, motor, H. 8. Baldwin be katte .-+. 756,182 
Vehicle seat spring, C. L. Thomas........ 755,813 
Vehicle storm shield, M. R. Hull......... 756,021 
Vending machine, G. W. Gates.........«+. 755,648 
Vending machine, R. Britton............. 756,1 
Ventilator. See Car ventilator. 

Wemteates, TB. B. Wesis nose cccvervorsncoas 55,973 
Violins, etc., detachable shoulder rest for, 

Be BBs FRc dnvens ccs sgrvetesocsape 755,977 
Voting machine, A. F. Bardwell.......-.... 755,830 
Warp drawing machine, M. F. Field....... 755,861 
Washbench, W. Copeland..... ’ -» 755,021 
Washboard, J. B. Jones.... 755, 
Washboard, J. A. Faulkner...........6... 755,860 
Washing machine, H. E. Carstens......... 755,742 
Watch protector, M. Sonnenfeld , + ae 
Watch, Matheson.... 


stem winding, W. M. 
Water closet, W. Osborn 
Water cooler, hot, J. 8. Seott.. 
Water heater, electric, i F. 
Water motor, 0. 8. 
Water tube boiler, J. 
Watering pot, 
Wave motor, D. G. 
Weeding machine, W. D. 





























Welding compound, R. 8S. Woodson...... ¥ 
Whiffletree hook, C. E. Jones........ 755, 
Whiffietree hook, E. B. Welles............ 55, 97 
Winding machine stop motion, T. Cooper.. 756,001 
Winding machine, yarn, L. O. Goodwin.... 756,014 
ve: She es DEE ncsekebetensad vdeoas 7 
Window gereen, Van Avken & Miller. 
Window &creen, akinetas, M. Kolf. 
Window support and lock, G. BE. Knowlto T 
Windrower, H. M., L > &J.A. Mueller. 756,041 
Wire drawing apparatus, De Lamarter & 
Macdonald .. - 756,008 
Wire fabric loom - zoos 
Wire rope clamp, 756,158 
Wire twister and splicer, L. W Simpson . . 756,148 
Wires, dies for joining manEneetIng, oO. B. 
Sturtevant ........ ...-» 755,961 
Wood and preparing same, pre ae rved, we. 
DM ths iw Ea @ cae ate S064 ome ceceee 756,178 
k bench clamp, J. Peno . 756,137 
c, W. M. Stevenson... 756,150 
a ~ Pipe wrench. 
w os nech, Granger & Hilsinger.. 755,050 
Wremen, C. Here... cccccccsccese " 756,196 
Wrench attachment, T. O'Shaughnessy... .. 5,024 
Yardstick, computing, W. 8. Cogburn...... 755,746 
DESIGNS. 
Brald, FJ. Levb.ccoscccccsecscsccocescssces 36,863 
Dish mounting, metal, 8S. H. Leavenworth 36,859 
Grave marker or head piece, W. Brook 46, 802 
Lamp base, gas, A. H. Humphrey... 36,800 
Lamp, gas, A. H. Humphrey...... . 


Statuette, L. V. Aronson 

















TRADE MARKS. 
Ale, hop, Wheatley & Bates.............. 42,200 
Asphalts for certain named purposes, 
fined, Barber Asphalt Paving Co. 42,307 
Beef, predigested, H. K. Mulford Co.. 42,308 
Boots and shoes, leather, Alter & McCaf 
frey Co. 42,288 
Canned vegetables and fruits, ‘Acme Tea Co. 42,201 
Cards, playing, E. Puigdengolas....42,202, 42,203 
Fruits, dried, Patterson & Crogs.......... 42,402 
Fur garments, muffs, fur scarfs, and fur 
trimming. Kobn & Buer............... 42,289 
Lace constructors, Teneriffe, C. Sande 42,308 
Lard and lard compounds, Cudahy Pac king 
i sicnns $2,304 
Lead, white and red, United Lead Co... 42,305 
Linings, Burton Bros. Sitcish bt hn naceareé 2,200 
Lotions, creams, cosmetics, and pastes, A 
F. Wood Coc eceserecevececessoee es 42,207 
Medicinal tonic, L. ‘Dreyfus. Nese 00.00 ees 2206 
Paints and colors, Kohn & Pellnitz........ 42,306 
Pencils and crayons, certain named, 4G. 
DeRWORRAGRSE 2... civssovcccevsccsiccs 42,291 
Pipe couplings or unions, F. Williams. 42,3209 
Remedy for cutaneous diseases, F. Ho 
mann-La Roche & Co..........00+. -. 42,295 
Remedy for dyspepsia, indige stion, and 
other stomach troubles, Tarrant Com- 
BURY << Swncececeess é " -.- 42,206 
Sawing machinery, Ame rican Wood Work- 
ing Machinery Co a “ 42,510 
Tea, Dolan Mercantile Co.... «-- 42,300 
Veterinary medicines, certain named, s. M 
DUE becdccccscecscevceseece oeeee 42,204 
LABELS. 
“Anti-Uric,”"’ for medicine, Anti-Urie Co.. 10,890 
“Beech Nut Sliced Bacon,’’ for sliced bacon, 
Reech Nut Packing Co Sa p : 10,008 
“Beech Nut Sliced Beef,’’ for sliced beef, 
Beech Nut Packing Co..........0.0- 10,907 
“Butte rR, for crackers, W. H. Faxon... 10,906 
.’ for cigars, Schmidt & Co.. 10,808 
May Flower Lotion,"’ for toilet 
preparation, Mae Mfg. Co 10,880 
“Exqguisites Cigarros,"’ for cigars, Central 
Lithograph Co ‘ 10,807 
“Flor Fina Cigars,’ for cigars, Central 
Lithograph Co wa 10,804 
‘Flor Fina Cigarros,”’ for cigars, Central 
Lithograph Co 10,896 
“Gilt Edge Cereal,"’ for cereal cofWe, Gilt 
Edge Cereal Co. : . 10,902 
“Graino,”’ for cigars, Schmidt & Co 10,800 
“Hleath « Telulah Headache Capsules.’’ for 


headache & Sacksted 
er Drug 


*‘Just-as-Sure, 


capsules, 

Co 

* for medicine, L. G 
A. P 


Kamps 
Th, 892 


Denton 10,893 








‘*‘Newton,"’ for cigars, J. . mada. 10,001 
“Poros Cigar,’’ for aaa, Central L itho- 

graph (Co. ........ ; 10,895 
“Red Rose,"’ for tea, J. W hitehouse. SORES 10,903 
“Schuster’s Malt and Hop Tonic,”’ for malt 

and hop tonics. A. Wiimanns.. seese 10,004 
“Staak’s Sweet Clover Chocolates,’ ’ for 

eandy, F. Staak, POO PIS 3 10,905 
“The Whistler, for cigars, P. A. Ge orke 10,900 
“Urie Arthrin,’’ for medicine, Urie-Arthrin 

Mf : ons 10,891 
“Yale,”’ for ‘apparel, C. Ho Masters & Co.. 10,909 

PRINTS. 

“Racritine.”’ for medicine, Altine Chemical Co, 045 
“Bine Ribbon Shoes,"’ for shoes, Brown Shoe 

Co, resadavvabeedsas ce obe saeetn 942 
“Dollar Brand.” for coffee, U. 8. Coffee, Ten 

& Spice Co ecnenatas q 
“It Stands at the Head,"’ ” for ae wing machines, 

Gray Lithograph Co 7 
“Taylor's Clinical Tubes,”’ for clinical ther- 

mometers. Taylor Bros. Co.........-e0+++ bee 
“The Queen,’ for eandy, C. A. Roach......-- 943 
‘This is the Best’ Topsy Hostery,"’ for hos- 

jery, Ely-Walker Dry Goods Co.......+++- 





of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date 
given. Address Munn & Co., 361 Broadway, 
York. 

Canadian patents may now be obtained by the in 
ventors for auy of the inventions named in the fore- 


A printed copy 








MUNN & CO.261 sree. NewYork 


Branch Office @5F St. W 
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Export Trade 


How to Secure and How to Hold It 


Valuable hints on how to secure E 
Trade sent gratis on request. Address 


EXPORT oe 
Box 773, New York 
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le Machine Works, @ Centre &t., New 
CHEMICAL oe XAMINATIONS Rial 
Block, Pittsburg 
The Nasional Sheet M ad Works | is 
~y-y metal. White metal casting and 


¢ National Sheet Metal Co., Pera, Ill. 
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35 UdLAS Je Jeweler, Owen » Sound, aud 
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The sun never sets 
on the Oldsmobile 


equipment ; 
device by which the spark is retarded 


itself. 


tion of mechanical construction. 


Department 21. 


Oldsmobile Standard Runabout, $650 
Oldsmobiis Touring Runabout, $750 
Oldsmobile Light Delivery 
Wagon, $850 —s 
Oldsmobile 
Light 














All nations pay willing tribute to the Oldsmobile. 
the ease with which the motor is started from the seat; 


fire’’ is impossible, all emphasize its superiority, placing it in a class by 


Our Light Tonneau Car and Touring Runabout have attracted wide- 
spread attention by reason of their beauty of external design and perfec- 


Full information about the Oldsmobile line can be obtained from our nearest sales 
agent, or by writing direct. An interesting and beautifully illustrated automobile story, 
“Golden Gate to Hell Gate,”’ will be sent on receipt of a two cent stamp. Address’ 


wherever you go, 

_-~ They go wherever 
you see them 
Its unequalled motor 
the 
in starting to a point where “ back 
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Olds Motor Works. 


Detroit, V. 8. A. 
Member of the 
Association of 


es 
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LAcensed 
Automobile 
Manusacturers 
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THE WINTON MOTOR CARRIAGE CO., Cleveland, U.S.A. 
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“™ 


With 
Two Speed 


+H. P. 
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‘The littie machine that has in one year gained a 
reputation bounded yniy by the limits of the earth. 
Write for catalogue. 

WALTHAM Ts. co. 
Wehhem ~- - Mass. 


CHARTER 


GAS and GASOLINE 
~~ All Werk. 
tenedian, Homers, Pump- 
ers. ma 9 Outfte. 
Sena for Geisone and Testimonials. 
“eate Vour Pewer Needs. 
CHARTER GAS GAS ENGINE co.. Box 148, STERLING, LL. 
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WONDER of the AGE 


18 fest 'on petens, Sia gf iene uaranteed to raise water 
25 ‘Tx to 84 H 
y- 


Soneurter eit Wi wr Works, Draining Min 
‘Seer Land. Boats athe world fer 
mey. talogue No. 6 


BYRON JACKSON MACHINE WORKS, SAN FRANCISCO, CAL 























Perfection in time-keeping quality. combined with beauty of design, must of 
necessity create that feeling of satisfaction known to the users of our watches 


Orient ei caed ene NEW ENG 


ACCURATE STYLISH @ 
RELIABLE Gta EFFECTIVE 
DURABLE IN DESIGN 











LAND WATCH CO., 37 @ 39 Maiden Lane, New YorK 
Snew Hill, Lenden, England 





Price, $425 


Weight, 0 Iba, 
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THE TOLEDO RAILWAY & TERMIN = COMPANY has completed « Steam Relt Railway, encircling Toledo, with a 
Station in the heart of the city, at a cost of $5,000,000, and which connects with nineteen tre veh ines euter ing Te Heda, 
It offers extraordinary advantages to the manuf turing and warehousing world snd tavites attenti¢ T 
te: Fz first twenty six cities of the country. 
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Fretehe Rates 
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At 1 vos! and iron 
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‘elede are located some of the largest ‘and finest deposits of giass sand and limestone to be found any where. 
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and unskilled workine 
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perecnal, confidential correspondence Address 


T. P. WHITTELSEY, General Manager, 









OF THE FOURTH 
FASTEST sg 


TOLEDO, OHIO 


the only 
jes whose population has increased over 60 per cent. every ten years, and which, in pe ot vot growth, 
These ad vantages inctude: — 


veyed outright, or leased at a p — rental 
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No. 1808 Terminal Station, TOLEDO, OHIO, 








Don’t Use a Brush 


Any surface that needs whitewash or shingle stain, 
may be covered with a smooth, even 
using Patton's 


Aereo-Painter 


orks hy ‘comp that economizes time and saves labor. 


Takes no more paint than @ brush and does the work with 
one-fifth the labor. Reaches any part of a building with- 
@ut the aid of luider or scaffoid. 


Write for Free descriptive circular. 
PITTSBURGH. PLATE GLASS Co. 
Geveral Distributors 


PATTON PAINT COMPANY 
227 LAKE ST., MILWAUKEE, WISCONSIN 
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poy’ in er * Tip Top is 
EEE! 
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[RR eee Oe, epee, 111 John 8, New York 
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Big and Little—Heavy and Light 
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Compressed Air 


House Cleaning 
DUSTLESS-METHOD 









Carpets, Furniture, Draperi 
Decorat ons, Cellitas and alls 


The dast which ‘ in under 
lected and removed by Com- 








tanen up. 
them is co 


A yovolution in house clean- 
ary, effective No more 


pressed Air. 
om quick. sanit 
dismantled 


6, DO more dust, no more 
worry. Subsidiary companies are now being 
formed in various cities. Write for catalog 


GENERAL COMPRESSED AIR 
HOUSE CLEANING COMPANY 
—— General Office and Factory 


3933 OLIVE STREET, ST. LOUIS, MO. 











Butcher’s 


Boston Polish 
ls the best finish made for 
PLOORS, interior Wood- 
work and Furniture. 
Piet ueeeiies will neither scratch 
deface, 


: like shellac or var- 
nish. Jt ts not ‘and Doky 


like beeswax. Per- 
ot, Rae Wises oe 
[sm ens 


the natural color and 
Po. — = nv known 1 for HARD- 
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B56 Astantie Avenue 
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SINGLE 
TUBE 


and DUNLOP "ns. Tires 








Stand foremost for Uniform Quality. Honest Construction and 
Durabifity. That each is the most serviceable tire of its class is 
universally @cknowledged by those buyers who desire The Best 
regardless of cost, and thus consider the question of their needs 
intelligently. Let us advise you regarding the proper size and weight of tire best adapted 
to your requirements Branches in principal cities 


Ghe HARTFORD RUBBER WORKS COMPANY 
HAR TEORD CONN 
Come eee Reese. TIRES may rest acseured that 


as makers of only high-class goods will be 
S¥stained In connection with this product) 
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culmination of progressivecnterpriee 
Western Two-Speed Gear, 
pt, Coaster Brake ees 


GHAINLESS BIGYGLES 


wes free at our 10,000 dealers’ stores peor ee 
€ Corley ind matfied on receipt of a.cent stamp. 





























